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© Antt-tumour agents. 

© The invention relates to quinazoline derivatives, or pharmaceuticaliy-acceptabie salts thereof, which possess 
anti-tumour activity; to processes for their manufacture: and to pharmaceutical compositions containing them. 
The invention provides a quinazoline of the formula:- 
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wherein B 1 Is hydrogen or amino, or alkyl or alkoxy each of up to 6 cartoon atoms: or R 1 is substituted alkyl 
or alkoxy each of up to 3 cartoon atoms; „ . 

R2 is hydrogen, alkyl. alkenyl. alkynyl. hydroxyalkyl. halogenoalkyl or cyanoalkyl each of up to 6 caitoon 
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atoms; 

Ar is phenylene or heterocyclene; 

L is a group of the formula -CO.NH-, -NKCO-, -C0.NR 3 -, -NR 3 .CO-. -CH = CH-, -CH 2 0-, -OCH 2 -, -CH 2 S-, 
-SCH 2 -, -CO.CH2-, -CH 2 .CO- or -CO.O-, wherein R 3 is alky! of up to 6 carbon atoms; and 
Y is aryl or heteroary! or a hydrogenated derivative thereof; or Y is a group of the formula -A-Y 1 in which A 
is alkylene. cycloaikylene, alkenylene or alkynylene each of up to 6 carbon atoms and Y 1 is aryl or 
heteroaryl or a hydrogenated derivative thereof; or a pharmaceutically-acceptable salt thereof. 
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ANTI-TUMOUR AGENTS 



This invention relates to novel anti-tumour agents and more particularly it relates to qu.nazohne 
derivatives, or pharmaceutically-acceptable salts thereof, which possess anti-tumour activity. The invention 
includes novel quinazoline derivatives and processes for their manufacture; novel pharmaceutical composi- 
tions containing said quinazoline derivatives and the use of said quinazoline derivatives in the manufacture 
of novel medicaments for use in the production of an anti-tumour effect in a warm-blooded animal such as 



man 



One group of anti-tumour agents comprises the antimetabolites, such as aminopterin and methotrexate, 
which are inhibitors of enzymes which utilise folic acid derivatives. A newer compound of th.s type which 
showed considerable promise in clinical trials is known as CB3717 and is described and claimed in United 
Kingdom Patent Specification No. 2065653B. Despite its promising activity against human breast, ovarian 
and liver cancer, however, CB371 7 shows symptoms of toxicity in humans, particularly in relation to the 
liver and kidney [Calvert. Alison. Harland. Robinson. Jackman, Jones. Newell. Siddik. Whiltshaw. McElwa.n, 
Smith and Harrap, J. Clin. Oncol., 1986, 4, 1245; Cantwell. Earnshaw and Harris. Cancer Treatment Reports. 
1986 70. 1335; BaislndiniTCurtin, Loose. Harris and James. J. Hepatol .. 1987. 4, 39; Vest, Bork and 
Hasenlur J Cancer Clin. Oncol.. 1988. 24, 201; Cantwell, Macaulay. Harris. Kaye. Smith, M.lsted and 
Calvert. Bl?. 7. CaT^ir CHrT oHcoI , 1988, 24? 733; Sessa, Zucchetti. Ginier. Willems. D'lncalci and Cavalli. 
Eur. J. Cancer Clin. Oncol., 1988, 24, 769]. 

CornioTJnds of the CB3717-ty?e are believed to act as anti-tumour agents by inhibiting the enzyme 

thymidylate synthase, which enzyme catalyses the methylation of deoxyuridine monophosphate to produce 
thymidine monophosphate which is required for DNA synthesis. The anti-tumour activity of CB3717 may be 
assessed in vitro by determining its inhibitory effect on that enzyme, and in cell cultures by its inhibitory 
effect on canceFcell lines such as the mouse leukaemia cell lines L1210 and L5178Y TK-/- and the human 
breaist cancer cell line MCF-7. . , 

Other compounds of the CB3717-type may therefore have their anti-tumour activity assessed and 
compared with that of CB3717. by their activity against, for example, the same enzyme and the same 

cancer cell lines. , 

European Patent Application No. 0316657 (published 24 May 89) discloses a series of quinazoline 
derivatives which lack the amino acid residue of compounds of the CB3717-type. The disclosed compounds 
are reported to possess inhibitory activity against thymidylate synthase. Among the disclosed compounds 
are quinazoline demvatives wherein the amino acid residue of compounds of the CB37l7-type is replaced 
by a residue derived from 5-aminotetrazole. . r» M -7i-7 . 

We have now found that the quinazoline derivatives of the present invention possess CB3717-type 

sctivity 

Antimetabolites, such as aminopterin and methotrexate, which are inhibitors of enzymes which utilise 
folic acid derivatives, have also shown promise in the treatment of various allergic diseases such as allergic 
rhinitis, atopic dermatitis and psoriasis. The quinazoline derivatives of the present invention, being an- 
timetabolites of the CB3717-type. are thus of value as therapeutic agents in the treatment of. for example, 
allergic conditions such as psoriasis. 

According to the invention there is provided a quinazoline of the formula I (set out hereinafter) 
wherein R' is hydrogen or amino, or alkyl or alkoxy each of up to 6 carbon atoms; 

or R 1 is alkyl of up to 3 carbon atoms which bears a hydroxy substituent. or which bears one, two or three 
fluoro substituents; 

or R' is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 

from halogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl. alkenyl. alkynyl. hydroxyalkyl, halogenoalkyl or cyanoalkyl each of up to 6 

carbon atoms; , . ... . 

• wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from halogeno. hydroxy, amino and nitro, and from alkyl. alkoxy and halogenoalkyl each of up to 3 

whereinTTs^ group of the formula -C0.NH-. -NH.CO-, -CO.NR*-. -NR3.CO-. -CH = CH-. -CH 2 0-. -OCH2-. 
-CH 2 S- -SCH 2 -. -CO.CH2-. -CH 2 .CO-or -CO.O-. wherein R 3 is alkyl of up to 6 carbon atoms; and 
wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof; or 

Y is a group of the formula -A-Y* in which A is alkylene, cycloalkylene. alkenylene or alkynylene each of up 
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to 6 carbon atoms, and Y 1 is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; wherein one constituent methylene group in A maybe 
replaced by an oxy. thio. sulphinyl. sulphonyl or imino group or an alkyfimino group of up to 6 carbon 

^Twherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo. amino, nitro. c^ano carbamoyl, 
sulphamoyl. carboxy and .halogeno. from alkyl. alkylamino. dialkylamino. N-alkylcarbamoyl. N.fjM.alkylcar- 
bamoyl alkoxycarbonyl. alkanoyloxyalkyl. alkytthio. alkylsulphinyl, alkylsulphonyl. alkoxy. hatogenoalky . 
hydroxyalkyi. aminoalkyl. alkylaminoalkyl, dialkylaminoalkyl. carboxyalkyl. alkoxycaibonylelkyl. carbamoylal- 
kyl N-alkylcarbamoylalkyl and N.N-dialkylcarbamoylalkyl each of up to 6 carbon atoms and from phenyl, 
pyridyl and phenylalkyl of up tolO carbon atoms, and wherein each of said phenyl or phenylalkyl groups 
may bear a substituent selected from halogeno and nitro. and from alkyl and alkoxy each of up to 3 carbon 
atoms; 

or a pharrnaceutically-acceptabte salt thereof; 

provided that when R' is hydrogen or amino, or alkyl c- up to 6 carbon atoms, and L is a group of the 
formula -CONH-. then Y is not tetrazolyl. 
The chemical formulae referred to herein by Roman numerate are set out for convenience on a separate 
sheet hereinafter, m this specification the term 'alkyl" includes both straight and branched alkyl groups but 
references to individual alkyl groups such as "propyl- are specific for the straight Chain version onty : An 

20 analogous convention applies to other generic terms. . , n 

n will be observed that a quinazoDne of the invention may possess one or more asymmetnc carbon 
atoms e.g. when Y is a group of the formula -A-Y 1 in which A is branched-chain alkytene. and it can 
therefore exist in .racemic and optically active forms, tt is to be understood that this invention encompasses 
a racemic form of the quinazoline and any optically-active lorm thereof which possesses antHumour 
activity, it being a matter of common general knowledge how a racemic compound may be separated into 
its optically-active forms. . 

ft will also be observed that a quinazoline of the invention of the formula I wherein L is a group of the 
formula -CH=CH- may exist as two geometric isomers. It is to be understood that this invention 
encompasses any geometric isomer which possesses anti-tumour activity, it being a matter of common 
30 general knowledge now geometric isomers may be separated. ^_ 
Within the present invention ft is to be understood that a quinazoline of the formula I may exhibit the 
phenomenon of tautomerism and that the formulae drawings presented within this specification can 
represent only one of the possible tautomeric forms. It Is to be understood that the invention encompasses 
any tautomeric form which possesses anti-tumour activity and is not to be limited merely to any one 
35 tautomeric form utilised within the formulae drawings. . 
tt is also to be understood that certain quinazolines of the formula I can exist in solvated as well as 
gnsorvated forms such as. for example, "hydrated forms. It is to be understood that the mvenbon 
encompasses all such solvated forms which possess arrtj- tumour activity. 

Suitabte values for the generic radicals referred to herein include those set out below. 
«o A suitable value for R\ R 2 or R 3 when tt Is alkyl of up to 6 carbon atoms, or for an alkyl substituent of 
up to 6 carbon atoms which may be present as. a substituent on an aryl or heteroaryl grouper a 
hydrogenated derivative thereof, is. for example, methyl, ethyl, propyl, isopropyl. butyl, isobutyl. sec-butyl, 
ted-butyl. pentyl. isopentyl. tert-pentyl, hexyl or isohexyl. 

A suitable value for anlikyl substituent of up to 3 carbon atoms which may be present as a further 
« substituent on the quinazoline ring, as a substituent on Ar. or as a substituent on a phenyl group is. tor 
example, methyl, ethyl, propyl or isopropyl. 

A suitable value for R» when tt is alkenyl is. for example, prop-2-enyl. but-2-enyl. but-3-enyl or * 

methylprop-2-enyl:andwhanttisall<ynW , , „ 

A suitable value for R' when it is alkoxy of up to 6 carbon atoms, or for an alkoxy substituent of up to 6 
carbon atoms which may be present as a substituted on an aryl or heteroaryl group, or a hydrogenated 
derivative thereof, is. for example, mefhoxy. ethoxy. propoxy. isopropoxy. butoxy, isobutoxy. pentyloxy or 

A suitabte value for an alkoxy substituent of up to 3 carbon atoms which may be present as a further 
substituent on the quinazoline ring, as . a substituent on Ar. or as a substituent on a phenyl group is, for 
55 example, methoxy. ethoxy. propoxy or. isopropoxy. . Qc a 

A suitable value tor an aJkyrthio substituent of up to 6 cartx>n atoms which may be present as a 
substituent on an aryl or heteroaryl group, or a hydrogenated derivative thereof, is. tor example, methyltnio. 
ethylthio, propyfthio, isopropylthio. butylthio, isobutytthio, pentylthio or hexyrthio. 
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A suitable value tor a halogeno subslituent which may be present as a further substituent on the 
quinazoline ring, as a substituent on Ar. as a substituent on an aryl or heteroaryl group, or a hydrogenated 
derivative thereof, or as a substituent on a phenyl group is. lor example, fluoro. chloro. bromo or .odo. 
A suitable value 1or R' when it is substituted alky) is. for example, fluoromethyl. difluoromethyl. 
5 trifluoromethyl. 2-fluoroethyl. 3-fluoropropyl. hydroxymethyt. 2-hydroxyethyl or 3-hydroxypropyl. 

A suitable value for R 1 when K is substituted alkoxy is. for example. 2-hydroxyethoxy. 2-methoxyethoxy. 

3-methoxypropoxy or 2-ethoxyethoxy. 

A suitable value for R 2 when H is hydroxyalkyl. halogenoalkyl and cyanoalkyl .s. for example. 2- 
hydroxyethyl. 3-hydroxypropyl. 2-fluoroethyl. 2-chloroethyt. 2-bromoethyl. 3-fluoropropyl. 3-chloropropyl. 
70 cyanomethyl, 2-cyanoethyi or 3-cyanopropyl. ' 
A suitable value tor Ar when it is phenylene is. tor example. 1 ,3-phenylene or 1 .4-phenylene. 
A suitable value tor Ar when it is heterocyclene is. for example, a 5-membered or 6-membered aromatic 
(that is fully unsaturated) heterocyclene diradical which contains up to 3 heteroatoms selected from the 
group consisting of oxygen, nitrogen and sulphur, for example, thienytene. pyridylene. pynm.d.nylene. 
75 thiazolylene, oxazolylene or thiadiazolylene. . . ._ . 

A suitable halogenoalkyl substituent in Ar is. tor example, fluoromethyl. difluoromethyl or ^fluoromethyl 
A suitable value tor Y or Y 1 when It is aryl or a hydrogenated derivative thereof, is. lor example, phenyl, 
cyctohexenyl. naphthyl. tetrahydronaphthyf. indenyl or indanyl. which may be attached through any 

available position and which may bear one or two substituents. 

A suitable value for Y or Y 1 when it is heteroaryl or a hydrogenated derivative thereof, is. for example, a 
5-membered or 6-membered heterocyclic radical which contains up to 4 heteroatoms selected from the 
group consisting of oxygen, nitrogen and sulphur, which heterocyclic radical is a single nng °^.^ to a 
Luo ring, for example, furyl. benzofuranyl. tetrahydrofuryt. chromanyl. th,enyl. pyndyl, f^xidopyndy . 
piperidinyl. quinolyl. isoquinolyl. pyrazinyl. pyrimidinyl. pyridazinyl. quinoxalinyl. ^o^ a™^ 
pyrrofyl. pyrmHdinyl. indolyl. imidazolyl. benzimWazolyl, pyrazolyl. indazolyl. oxazolyl isoxazolyl, th.azofyl 
IsothiLlyf. 1.2.3-triazoryl. 1.2.4-triazolyl, oxadiazolyl. turazanyl. thiadiazolyl. tetrazolyl or azepanyU which 
may be attached through any available position including through any available nitrogen atom and which 
may bear op to three substtuents including a substituent on any available nitrogen atom 

Particular values tor Y and Y 1 when H is heteroaryl. or a hydrogenated derivative thereof, wh.chbears 
up to three oxo substituents include tor example. 1 ,2-dihydrt^-oxoquinolinyt (especial y ^^ydroj- 
oxoquinonn-3-yl and 1 ^ihydro-2-oxoquino»irHo-yl). a.^dihydro^oxoquinazoUny. (espeoajy ^.^4- 
oxoquinazolin-5-yl. a.^ihydrtHK-xoquinazoDrre-yl. 3.4^hydrcHl^xoqu,r^olm7-y. and ^hydoj 
oxo^inazolin-8-yl). 1 ,2-dihydro-2K,xopyr,dyl (especially 1 ^ihydro-2^xopynd-3-yl and 1 ^d,hyd o-2 
oxopyrk«-yl). 3,-KJihydro-K.xopyrimidinyl (especially 3.-Klihydn>4-oxopyrimid.n-2- y l andS.^-hydro-t- 
oZySm-5-yO. li3.4-tetrahydr«>2,4Kfioxopyrimidinyl (especiafly 1.2.3.6-tefrahydro-^ 
77^ ^3.ltetrahydrc>-2.4jioxopyrimidin-5-yl). 2.5-dioxopyno.idinyl (especially 2 .W,oxo P yrrolKJ.n-3- 
yO 2^Sdiny. (especialfy 2-ox^peridir,1-yf). 2.6K.ioxopiperidiny. (espectaffy a.W.oxopverid.n-a-y.) 
and 2-oxoazepanyl (especially hexahydro-2-oxoazepin-1-yl). _ _^ 

AliSteSue , forA when it is alkytene is. for example, methylene, ethylene, ethyhdene. 
propylidene. propylene, isopropyndene. butylidene. isobutyfidene. 1-ethylethytene. 1-propytethytene, 1- 
KpytethyL tetramethytene or pentamethylene: when His alkenylene is. tor *™&> ^opnyto*. 
2-propVnytene. 1-butenylene. 2-butenylene or 3-butenylene; and when it is alkynytene is. for example. 2- 

^u^^e^^Coancylene *. tor example, cyctopropyfidene. t^clopropV^ 
45 cyclopentylidene, 1 ^^yclopentytene. 1 .^cyctopentytene. cyctohexylidene. 1.2-cyclohexytene or 1.4- 

^TSE value tor a substituent which may be present on an aryl or heterc>aryl group; or a 
hydrogenated derivative thereof, when ft is allcylamino. dialkylamino. r*.ogenoaiky.. 
aikylsSphonyl is. tor example, methylene, ethylamino. propylamine. ^ 
so tytamino. hexylamino. dimethylamino. N^thyl-N-methytemino. diethylamino ^^'-?- pr ^^: 
methyl-N-isopTopylamino. N^N-is^pytemino. di-isopropylamino. fluoromethyl difluoromethyL 
trifluoromethyl. 2-fluoroethyT S-flJuropropyl. pentafluoroelhyl. heptafluoropropyl. chtoromethyl d.ch- 
loromeTyl, methylsulphinyl. ethylsulphirryl. propylsu.phinyl. isopropy.sulphinyl. butylsulphmyl, methylsuH 
phonyl. elhylsulphonyl. propylsulphonyl. isopropylsulphonyl or butylsulphonyl. 
55 A suitable value lor an alkyUmino group which may replace one constituent methylene group ,n A .s. for 
example, methylimlno. ethylimino, propyfimino or isopropylimino. 

Suitable values for substituents which may be present on an aryl or heteroaryl group, or a hydroge- 
nated derivative thereof, are, for example:- 
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tor N-alkylcarbamoyl: l^methylcarbamoyl. N-ethylcarbamoyl and l^propylcarbamoyl; 
tor N.N-dialkytearbamoyl: N.N-dimethylcaibamoyl; 

tor aikoxycarbonyk methoxycarbonyl. etboxycarbonyl and tert-butoxycarbonyl; 

for alkanoyloxyalkyl: acetoxymethyl, propionyloxymethyl. isobutyryloxymethyl and pivaloyloxymethyl; 

for hydroxy alkyt: hydroxymethyl. 2-hydroxy ethyl. 1-hydroxyethyl and 3-hydroxypropyl; 

tor aminoalkyl: aminomethyl and 2-aminoethyl; 

for alkylaminoalkyl: methylaminomethyl. ethylaminomethyl and 2-methylaminoethyl; 

for dialkylaminoalkyl: dimethylaminomethyl. diethylaminomethyl. 2-dimethylaminoethyl and 2- 

diethylaminoelhyl; 

for carboxy alkyl: carboxymethyl, 1-carboxyethyl, 2-carboxyethyl and 3-carboxypropyl; 

lor alkoxycarbonylalkyl: methoxycarbonylmethyl. ethoxycarbonylmethyl. 2-methoxycarbonylethyl and 2- 

ethoxycarbonytethyl; 

for carbamoylalkyl: carbamoylmethyl. 2-carbamoylethyl and 3-carbamoylpropyl; 

for N-alkylcarbamoylalkyl: N-methylcartamoylmethyl. J^ethylcarbamoylmethyl, 2-(N-methylcarbamoyl)ethyI, 
2 -{N^thylcarbamoyI)ethyl, 3-(N-methyicarban»oyl)propyl and 3^N-ethylcart>amoyl)propyl; 
for"N,N-dia!kylcart>amoylalkyF N.fWimethylcarbanioylrnethyl, N.N-diethylcartoamoylmethyl and 2-(N.N- 
dimeth7lcarbamoyl)ethyl; 

for phenylalkyl: benzyl, phenethyl. phenylpropyl and phenylbutyl. 

A suitable pharmaceutically-acceptable sah of a quinazoline of the invention which is sufficiently basic is 
an acid-addition sah with, for example, an inorganic or organic acid, for example hydrochloric, hydrobrorroc. 
sulphuric, phosphoric, trifiuoroacetic. citric or maleic acid. In addition a suitable pharmaceutically-acceptable 
salt of a quinazoline of the invention which is sufficiently acidic (for example a quinazoline of the invention 
which contains a carboxy group) is an alkali metal salt for example a sodium or potassium salt an alkaline 
earth metal salt, for example a calcium or magnesium salt an ammonium or tetra(2-hydroxyethyl>- 
ammonium salt or a salt with an organic base which affords a physiologically-acceptable cation, lor example 
a salt with methylamine, trimethylamine or tris(2-hydroxyethyl)amine. 

A particular quinazoline of the invention has the formula I wherein R 1 is hydrogen or amino, or is alkyl 
(especially methyl, ethyl and isopropyl) or alkoxy (especially methoxy and ethoxy) each of up to 6 carbon 
atoms: or R' is alkyl of up to 3 carbon atoms which bears one. two or three fluoro subslituents (especially 
fluoromethyl, difluoromethyl. trifluoromethyl, and 2-fluoroethyl); 

wherein the quinazoline ring may bear no further substituent or may bear one further substtuent sele ^ a 
from halogeno (especially fluoro. chloro and bromo) and from alkyl and alkoxy each of up to 3 carbon 
atoms (especially methyl and methoxy); 

wherein R 2 is alkyl (especially methyl, ethyl and propyl), alkenyl (especially prop-2-enyl). alkynyl (especially 
prop-2-ynyl). hydroxyalkyf (especially 2-bydroxyethyl and 3-hydroxypropyl). hafogenoalkyl (especially 2- 
fiuoroethyl. 2-ohkxoethyl. 2-bromoethyi and 3-fluoropropyl) and cyanoalkyl (especially cyanomethyl and 2- 
cyanoethyl) each of up to 6 carbon atoms; . 
wherein Ar is phenylene (especially 1.4-phenylene) or heterocydene (especially thienytene. pyndylene. 
pyrirnkJirrylene. thiazolylene and thiadiazolylene) which is unsubstituted or which bears one or two 
substituents selected from halogeno (especially fluoro. chloro and bromo). hydroxy, amino and nrtro. and 
alkyl (especially methyl and ethyl), alkoxy (especially methoxy and ethoxy) and halogenoalkyl (especially 
fluoromethyl. difluoromethyl and trifluoromethyl) each of up to 3 carbon atoms; 

wherein L is a group of the formula -CO.NH-. -CO.NR'-. -CH,0- or -CO.O-. wherein R* is alkyl (especially 
methyl and ethyl) of up to 6 carbon atoms; arid 

wherein Y is aryl (especially phenyl and naphthyl) each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof (especially pyridyl. quinolyl. isoquinolyl. pyrimidinyl. tmidazoryl. th.azolyl. 
2.5HJioxopyrrofidinyl or 2.6-dioxopiperidinyl: or 

Y is a group of the formula -A-Y 1 in which A is alkylene (especially methylene, ethylene, ethybdene. 
trimethylene. propylene, propylene, butylidene. isobutylidene. 1-isopropylethytene and tetramethylene) of 

, up to 6 carbon atoms, and Y 1 Is aryl or a hydrogenated derivative thereof (especially phenyl, naphthyl. 
tetfahydronaphthyl. indenyl and indanyl) each of up to 10 cart>on atoms, or heteroaryl or a hydrogenated 
derivative thereof (especially furyl. thienyl. pyridyl. quinolyl. isoquinolyl. pyrazinyt. pyrimidmyl. pyndazmyl. 
quinoxalinyl. quinazolinyl. cinnolinyl. indolyl. imidazolyl. benzimidazolyl. pyrazolyl. indazolyl. oxazolyl.'isox- 
azolyl thiazolyl. isothiazolyl. U.3-tria2olyl. 1^.4-triazolyl. thiadiazolyl. tetrazolyl and hexahydro-2-ox- 

; oazepinyl: wherein one constituent methylene group in A may be replaced by an oxy. thio. sulph.nyl. 
sulphonyl or imino group; and , , r ,., , . 

wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear up to three substituents selected horn hydroxy, oxo. amino, nrtro. cyano. oarbamoyl. 
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^mluP^eciSlv N^ethvlcaZmoyl and N.r^iethylcarbarnoyl). alkoxycarbonyl (especially methox- 
S f^C^ a»canoy.oxyaM (espeda.hy -b^^y. and 

oStoymeZ alky.thio (espSdany melhylthio and e«hylthio>. alkylsulphinyl (espec.alfy rnettiylsu.phmyL 
SSfTd ZZmpWm alkyl S u.phonyl (especially me%lsu.phonyU e^u.phon^and 
SmhSta!ft altocy (especially methoxy and ethoxy). halogenoalkyl (espeaaHy tnfluorornethyl). 
S^alkvfte^ v Xtxxy^thyl. 1-carboxyethyl. 2-carboxyethyl and ^rboxypropyl). alkoxycar- 

and E-n.etnoxycarbonytethyl). carbamoylalky. (espeaally 
2lZ! JST™ P^LLlethyl) N- alkylcarbamoylalkyl (especially N-methylcarbamoylmelhyl and 

nr^si" » — — - - - - — — * — - 

lITLre ■ iuK«n«« »»c»d from lluoro. ctlWO. bono. Hn»ow. ammo, nmo. mrt*. m«ho«y «d 

methyl, ethyl, methoxy and ethoxy; 
s or a pharmaceutically-acceptabte salt thereof. methoxy or 

A preferred quinazoline of the invention has the formula I wherein h is amino. y 

Jn^nte' quinazofine ring may be, no further substnuents or may bear one further substhuent selected 
from f luofo. chloro, methyl and methoxy; 



50 

fluoro or nrtro substituent; 



65 



IIUVSIV vn »mwv ~* ' 

rsi? ^r/^r™ *™" a li ~ -~ 

idazolyl. 4-imidazolyl. 2*er>zimidazolyl. 2-th.azoryl. 5-thiazolyl. 1 ,2.4-wazoM yi. ^, m» y 
5-yl. or Y is phenylsulphonyl; and 
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wherein each of said phenyl of heteroaryl groups may be unsubstituted or may bear up to three 
substituents selected from hydroxy, oxo. amino, nitro, cyano, carbamoyl carboxy. fluoro. chloro, methyl, 
ethyl, N-methylcarbamoyl. N.N-dimethylcanbamoyl, methoxycarbonyl. ethoxycarbonyl, pivatoyioxymethyl. 
methoxy, trifluoromethyl. carboxymethyl, 1-carboxyethyl, 2-carboxy ethyl. 3~carboxypropyl. 4~pyridyl and 
5 benzyl; 

or a pharmaceutical ly-acceptable salt thereof. 

An especially preferred quinazoline of the invention has the formula I wherein R 1 is amino, methyl or 
methoxy; 

wherein the quinazoline ring may bear a methyl substituent in the 7-position; 
70 wherein R 2 is methyl, ethyl or prop-2-ynyl; 

wherein Ar is 1 ,4-phenylene or thien-2,5-diyl. or is pyrid-2,5-diyl with the group -L-Y in the 2-position, or is 
2-fluoro-1 ,4-phenylene with the group -L-Y in the 1-position; 
wherein L is a group of the formula -CONH-; 

and wherein Y is benzyl or phenylsulphonyl which may bear a nitro. cyano, carboxy or trifluoromethyl 
io substituent or Y is thiazol-5-yimethyl or U.3,6-tetrahydrch2.6KJioxopyrimidin-4-ylmethyl. or Y is 2,3- 

dihydro-4-oxoquinazoiin-6-ylmethyl which may bear one or two methyl substituents; 

or a pharmaceuticany-acceptabte salt thereof; 

A further especially prefened quinazoline of the invention has the formula I wherein R 1 is methyl; 

wherein the quinazoline ring may bear a methyl substituent in the 7-posrrjon; 
20 wherein R 2 is methyl or prop-2-ynyl; wherein Ar is 1 ,4-phenylene. or 2-fluoro-1 ,4-phenylene with the group 

-L-Y in the 1-poshion; 

wherein L is a group of the formula -CO.NH-; and 

Y is a group of the formula -A-Y 1 in which A is methylene and Y 1 is 2-nitrophenyl. 3-nitrophenyl, 3~ 

cyanophenyl, 4-carboxyphenyl or 3-trrfluoromethylphenyl, or Y 1 is 5-thiazolyl. 2.3-dihydro-4-oxoquinazolin-6- 
25 yl, 2,3-dihydro-2-methyM-oxoquinazolin-&-yl or 2,3-dihydro-2.3-o1memyl-4K)xoquinazorin-6-yI; 

or a pharmaceuticaliy-acceptable salt thereof. 

Specific prefened quinazolines of the invention form the group of compounds:- 

p-{N-(3 t 4-dihydro-2-memyl-^^ 

oxoquinazolin-6- ylmethyl)benzamide; 
30 p-[N-r£,4^ihydro-2-memyl-4-ox^ 

benzamide; 

p-[N-(3.4^hydro-2-rTW%l-4-oxoq^^ 
^[N-<3,4-dihydro~2-me%l-4-oxoqiji^ 
benzamide; 
35 5-[N-<3.4-dihydro-2-memyWK>xoqw 
carboxamide; 

p-[N-(3.4-dihydro-2-methoxy-4-^^ 

^i^2-amlrK>*,4~dihydro-4^^ 

^^/4-dihydro-2-me%W<>xoqw 

40 and" 

r>[rH3.4^ihydro-2.7-dimethyM^ 

benzamide; 

or a pharmaceuticaliy-acceptable salt thereof. 

According to a further feature of the present invention there is provided a quinazoline of the formula I 
45 (set out hereinafter) 

wherein R 1 is alky! or alkoxy each of up to 6 carbon atoms; 

or R 1 is alkyl of up to 3 carbon atoms which bears a hydroxy substituent, or which bears one, two or three 
fluoro substituents; 

or R 1 is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms; 
60 wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from halogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 
* wherein R 2 is hydrogen, alkyl. alkenyl, alkynyi. hydroxyalkyl. halogenoalkyl or cyanoalkyl each of up to 6 
carbon atoms; 

wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substituents 
55 selected from halogeno. hydroxy and amino, and from alkyl, alkoxy and halogenoalkyl each of up to 3 
carbon atoms; 

wherein L is a group of the formula -CO.NH-. -NH.CO. -CO.NR 3 -, -NR 3 .C0-, -CH=CH-, -CH 2 0-. -OCH 2 -, 
-CH 2 S-. -SCrV. -CO.CH2-. -CH 2 .CO-or -CO.O. wherein R 3 is alkyl of up to 6 carbon atoms; and 
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wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hvdrooenated derivative thereof; or 

Y is agroup of the formula -A-Y 1 in which A is alkylene. cycloalkylene. alkenylene or alkynylene each of up 
to 6 carbon atoms, and V is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; 

wherein one constituent methylene group in A may be replaced by an oxy. th.o. sulphmyl. sulphonyl or 
imino qroup or an alkylimino group of up to 6 carbon atoms; . 
and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear one or two subslituents selected from hydroxy, amino, nrtro. cyano. carbamoyl, 
carboxy and hatogeno. from alkyl. alkylamino. dialkylamino. N-alkytoarbamoyl. N.N-dialkylcarbamoy lalkox- 
ycarbonyl. alkytthto. alkyteulphinyl, alkylsulphonyl. alkoxy. halogenoalkyl. hydroxyafkyl. ammoalky I. al- 
kylaminoalkyl. dialkylaminoalkyl. carboxyalkyl. alkoxycarbonylalkyl. carbamoylalkyl. N-alky carbamoy alkyl 
and N N-dialkylcarbamoylalkyl each of up to 6 carbon atoms and from phenyl and phenylalkyl of up to 10 
carboTTatoms. and wherein each of said phenyl groups may bear a substituent selected from halogeno and 
from alkyl and alkoxy each of up to 3 carbon atoms; 

or a pharmaceutkally-acceptable salt thereof; - 
provided that when R' is alkyl of up to 6 carbon atoms, the quinazoline nng bears no further substtuents o 
bears one further substituent selected from halogeno and alkyl of op to 3 carbon atoms. R* .s alkyl. alkenyl 
or alkynyl each of up to 6 carbon atoms. Ar is phenylene which is unsubstituted or bears oneor two 
substhuents selected from halogeno. hydroxy and amino, and L is a group of the formula -CONH-. then Y .s 

^ A^tabkTvalue lor Y or Y 1 when it is heteroaryl. or a hydrogenated derivative thereof, within the 
quinazoline of the formula I as defined immediately above, is. for example, a 5-membered or 6-membered 
heterocyclic radical which contains up to 4 heteroatoms selected from the group cons.st.ng of oxygen, 
nitrogen and sulphur, lor example, furyl. benzofuranyt. tetrahydrofuryl. chromanyl thjenyt pyndyl. qu.no.yl. 
isoquinotyl, pyrazinyl. pyrimidinyl. pyridazinyl. pyrrolyt. indolyl. imkfazotyl. benz.mKteo.yl py^l ^ 
dazotyl. oxazo.yU isoxazolyl. thiazolyl. isothiazolyl. 1.2.3-triazo.yl. 1 .2.4-tnazolyl. 
thiadiazolyl or tetrazotyl. which may be attached through any available posrt.on .nclud.ng through any 
available nitrogen atom and which may bear one or two substituents including a substituent on any ava.table 

"^TfuntTparticular quinazoline of the invention has the formula I wherein R 1 is alkyl (especially methyl 
ethyl and Isopropyl) or alkoxy (especially methoxy and ethoxy) each of up to 6 carbon atoms; ^or _ R^ « ^afryl 
of up to 3 carbon atoms which bears a hydroxy substituent or wh.ch boars one. two or toee fluono 
substituents (especialfy fluoromethyl. tfrfluoromethyl. trifluoromethyt. 2-fluoroethyl hydroxymetty! and2- 
hydroxyethyn: or R' is hydroxyatkoxy of up to 3 carbon atoms or alkoxy alkoxy of up to 6 carbon atoms 
(especially 2-hydroxyethoxy. 2-methoxyethoxy and 2-ethoxyethoxy); 

IheTn the quinazotine ring .nay bear no further substituent or may bear one tu^u^errt seterted 
from hatogeno (especialfy fluoro. cf .loro and bromo) and from alkyl and alkoxy each of up to 3 carbon 

tZT^Z^Z^* -thy., ethy, and propyt). atkeny, (especiaUy 
£SLy nydruxyTky. (especial* 2-hydroxyethy. and ^0^0^ 

(especially 2-fiuoroethyl. 2-chkxoethyl. 2-bromoethyl and 3-fluoropropyO and cyanoalkyl (especially 
cyanomethyl and 2-cyanoethyO each of up to 6 carbon atoms; „ u hA,i^- 
wherein Ar is phenylene (especially 1 .4-phenytene) or heterocyclene (espeaally m.er^lene^pyndyler^ 
pyrimidinylene. thiazolylene. oxazofytene and thiadiazolylene) which is unsubstituted or wh.ch bearsone or 
ZZ toStuSs setecled from halogeno (especial* fluoro. chloro and bromo). hydroxy and am.no ^daM 
(especially methyl and ethyl), alkoxy (especially methoxy and ethoxy) and hate^noalky. (espoaa.hr 
fluoromethyl. difluoromethyl and trifluoromethyl) each of up to 3 a <°™f ; 

wherein Lis a group of the formula -CO.NH-. -NH.CO-. -CO.NR*-. -NR3.CO-. -CH = CH-. -CH.CK -OCt-fc . 
, -. -cZd or -CO.O-. wherein R* is a.kyl (especially methyl and ethy.) of up to 6 carbon atoms. 

TfLin Y is aryl or a hydrogenated derivative thereof (especially phenyl. ' cyclohexenyl naph^H 
SdronaphtSI. indeny. and indany.) each of up to 10 carbon atoms or heteroaryl ^ydrojenated 
derivative thereof (espeda.ly fury., benzofuranyl. thienyl. pyridyl. qu.no.yt. ^^^f^T^^ 
, pyridazinyl. indotyl. imidazolyl. benzimidazolyl. pyrazolyl. indazolyl. oxazolyt. th.azolyl. 1 .2.3-tnazoly.. 1.2.4- 
triazolyl.oxadiazolyl.th'iadiazolyl and tetrazotyl); or . 
Y is a group of the formula -A-V which A is alkylene (especial.y methylene, ethylene, ethyl.dene. 
trimethylene. propyBdene. propylene. 1-isopropylethylene and tetramethylene) or cycloalkylene (especally 
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cyclopenrylidene. 1,2-cydopentylene. 1 ^-cyclohexylene and 1 ,4-cyctohexylene) each of up to 6 carbon 
atoms and Y 1 is aryl or a hydrogenated derivative thereof (especially phenyl, naphthyl, tetrahydronaphthyl, 
indenyl and indany!) each of up to 10 cartoon atoms, or heteroaryl or a hydrogenated derivative thereof 
(especially pyridyl. quinolyl, isoquinolyi, pyrazinyl, pyrimidinyl, pyridazinyl. indoryl. imidazolyl, ben- 
zimidazoryl. pyrazolyl, indazolyl, oxazolyl, thiazolyl. 1,2,3-triazolyl, 1 ,2,4-triazolyi, thiadiazolyl and tetrazolyl); 
wherein one constituerrt methylene group in A may be replaced by an oxy, thio. sulphinyl or sulphonyl 
group; and 

wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear one or two substituents selected from hydroxy, amino, nitro. cyano, carbamoyl, carboxy and 
halogeno (especially fluoro. chloro and bromo). and from aikyl (especially methyl and ethyl), alkylamino 
(especially methylamino and ethylamino). dialkylamino (especially dimethylamino and diethylamino). N- 
alkylcarbamoyl (especially N-methylcarbamoyl and N-ethy)carbamoyl). N.N-dialkylcarbamoyl (especially 
N N- dimethytcarbamoyl and N.N-diemylcarbamoyl), alkoxycarbonyl (especiaJly methoxycarbonyl. ethox- 
7ca7bonyl and tert-butoxycarbon^), alkylthio (especially methyfthio and ethylthio), alkylsulphinyl (especially 
methylsulphinylTTthylsulphinyl and isopropylsulphinyi). alkyteulphonyl (especially methylsulphonyl. ethylsul- 
phonyl and isopropylsulphonyO. alkoxy (especially methoxy and ethoxy). halogenoalkyl (especially 
trifluoromethyl). hydroxyalkyl (especially hydroxymethyl and 2-hydroxyethyf). aminoalkyl (especiaJly 
aminomethyl). carboxyaftcyl (especially carboxymethyl and 2-carboxyerhyl). alkoxycartxxiylalkyl (especially 
methoxy carbonylmethyl and 2-methoxycarbonylethyl), cartoamoylalkyl (especially cartoamoylmethyl and 2- 
carbamoylethyl). I^alkytearbamoylalkyl (especially N-methylcarbamoytmethyl and 2-(N^ethylcarbamoylh 
ethyl) and N,N-d"ialkylcarbamoylaIkyl (especially N,N-<Jirnethylcarbamoylmethyl and 2-{N,N-dimethylcar- 
bamoyl)ethyO each of up to 6 carbon atoms; and from phenyl and phenylalkyl (especially benzyl, phenethyl 
and phenylpropyl) of up to 10 cartoon atoms, and wherein each of said phenyl groups may bear a 
substituent selected from halogeno (especially fluoro, chloro and bromo) and from aikyl (especiaJly methyl 
and ethyl) and alkoxy (especially methoxy and ethoxy) each of up to 3 cartoon atoms; 
or a pharrnacouticaliy-acceptabte salt thereof. 

provided that when R 1 is aikyl of up to 6 carbon atoms, the quinazoline ring bears no further substituents or 
bears one further substituent selected from halogeno and aikyl of up to 3 carbon atoms. R 2 is aikyl, alkenyl 
or alkynyl each of up to 6 carbon atoms, Ar is phenylene which is unsubstituted or bears one or two 
substituents selected from halogeno. hydroxy and amino, and L is a group of the formula -CONH-, then Y is 
not tetrazol-5-yl. 

A further preferred quinazoline of the invention has the formula I wherein R 1 is methyl, ethyl, methoxy 

or fluoromethyl; t ~»~i 
wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro, chloro, methyl and methoxy; 

wherein R 2 is hydrogen, methyl, ethyl, propyl, prop-2-enyl. prop-2- ynyl. 2-hydroxyethyl, 3-hydroxypropyl, 
2-fluoroethyl, 2-bromoethyf or cyanomeihyl; 

wherein Ar is 1 ,4-phenylene, thienylene. pyridylene, pyrimidinyiene, thiazofylene or miadiazorytene which is 
unsubstituted or which bears one or two substituents selected from fluoro. chloro, bromo, hydroxy, amino, 
methyl, methoxy and trifluoromethyl; 

wherein L is a group of the formula -CO.NH-, -NH.CO-. -CO.NR*-, -NR*.CCK -CH = CH-, -CH2O-. -CO.CH 2 - 
or -CO.O-. wherein R 3 is methyl or ethyl; and 

Y is phenyl, naphthyl, tetrahydronaphthyl. pyridyl. quinolyl. isoquinolyi, pyrimidinyl. indoryl. imidazolyl, 
benzimidazoryl. pyrazolyl. indazoryl. oxazoryl, thiazolyl. 1 .2.3-triazolyl. 1.2,4~triazolyl. thiadiazolyl or 

- tetrazolyl; or 

Y is a group of the formula -A- Y> in which A is methylene, ethylene, ethylidene. tnmethylene. propylidene. 
propylene. 1-iscpropylethytene or tetramethylene and Y 1 is phenyl, naphthyi, tetrahydronaphthyl. indenyl. 
indanyl. pyridyl. quinolyl, isoquinolyi. pyrazinyl. pyrimidinyl. pyridazinyl, indoryl, imidazolyl. benzimidazoryl. 
pyrazolyl. indazolyl. oxazolyl. thiazolyl. 1 .2.3-triazolyl. 1 ,2,4-triazolyl. thiadiazolyl or tetrazolyl; 

wherein one constituent methylene group in A may be replaced by an oxy. thio, sulphinyl or sulphonyl 

group; and ■ 
wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear one or two substituents selected from hydroxy, amino, nitro. cyano. carbamoyl, carboxy. fluoro. 
chloro. bromo. methyl, ethyl, methylamino, ethylamino. dimemylamino. diethylamino, N-methylcarbamoyl. 
N-ethylcarbamoyl, N.r^imethylcarbamoyl, N.N-diethylcarbamoyl, methoxycarbonyl. ethoxycarbonyl, tert- 
butoxycarbonyl, mettle-, ethytthio. methyisulphinyl. ethylsulphinyl. isopropylsulphinyi. methylsulphonyl. 
ethylsulphonyl. isopropyisulphonyl, methoxy. ethoxy. trifluoromethyl. carboxymethyl, 2-carboxyethyl. car- 
bamoylmethyl. N-methyteartoamoylmethyl. N.N-dimethytortoamoylmethyl. phenyl, benzyl, phenethyl or 
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phenylpropyl, and wherein each of said phenyl groups may bear a substituent selected from fluoro. chloro. 
bromo, methyl, ethyl, methoxy and ethoxy; 

or a Dharmaceutically acceptable salt thereot ^ . 

proved that when R' is methyl or ethyl, the quinazoline ring bears no further substStuents or bears one 
5 further substituent selected from fluoro, chloro and methyl, 
R 2 is methyl, ethyl, propyl, prop-2-enyl or prop-2-ynyl, 

Ar is 1.4-phenytene which is unsubstituted or bears one or two substrtuents selected from fluoro. chloro. 
bromo, hydroxy and amino, and 

L is a group of the formula -CONH-. then Y is not tetrazol-5-yl. 
,o A further especially preferred quinazoline ol the invention has the formula I wherem R' .s methyl, ethyl. 

^^"^ne'ring may bear no further substrtuents or may bear one further substituent selected 

is fluoroethyl. 2-bromoethyl or cyanomethyl; . , . _ .. 

wherein Ar is t.A-phenylene. thien-2.£>-diyl, pyrid-2.5-diyl or thiazol-2.5-diyl wh.ch .s unsubstituted or wh.ch 
bears one or two substrtuents selected from fluoro. chloro. hydroxy, amino and methyl: 
wherein L is a group of the formula -CONH-. -CO.NR 3 - or -CO.O-. wherein R s is methyl or ethyl; and 

Y is phenyl, pyridyl. pyrimWinyl. imidazolyl, m^ 

Y J a group rftne formula -A-Y* in which A is methylene, ethylene, ethylidene or ^methylene and Y ,s 
phenyl, napnthyt. pyridyl. quinolyl. isoquinolyl. pyrimidinyl. indoryl. imidazolyl. benamidazolyl. pyrazolyl. 
indazolyi, thiazolyt. 1.2,3-triazolyl. 1.2.4-triazolyl, thiadiazotyl or tetrazory I; and 

wnSein each of said ary. or heteroary. groups may be unsubstituted or may bear one or two substrtuents 
Seeded from amino. nitro. fluoro. methyl, carbamoyl. N-methylcarbamoyl. N.N^methylcarbamoyi. methox- 
ycarbonyl. ethoxycarbonyl. methylsulphinyl. methylsulphonyl. methoxy. trifluoromethyl or benzyl; 

W % P trSaTpTred^^ of the invention has me formu* I wherein » is methyl; 

3S S fs TZttESSXl ".XSSSt each with the group -L-Y 

in the 2-posrtion. or is 2-fluoro-1 ,4-phenylene with the group -L-Y in the 1-posrtion; 
wherein L is a group of the formula -CO.NH-. -CO.NR 3 - or -CO.O-. 
wherein R 3 is methyl or efhyl: and 

vlTfwIriS Smuto -A-Yi in which A is methylene, ethylene, ethylidene or ^methylene and J is 
as Dhenvl 2-pyridyl. 3-pyridyl, 4-pyridyl. 1 -isoquinolyl. 3-lsoquinolyl. isoquinolyl. 2-pynm.d.nyl 4^ynm.d.nyL 
1*535. 1-imidazo.yl. 2-imidazo.yl. 2^m^ 1-py^l *JJ«^ 

pyrazotyf. 3-lndazolyl. 2-thiazolyl. 4-thiazotyt. 5-thiazolyl, 1,2,3-triazoM-yl. 1 A4-tnazol-3-yl. 1.2,4-tnazot-4-yl. 

1.2.4-triazoM-yl. 2-thiadiazolyl or Metrazofyl; and , :tim n te 

wherein each of said ary. or heteroaryl groups may be unsubstituted or may bear one or twe ' ^sthjente 
40 selected from amino, nitro. carbamoyl, fluoro. methyl, ethoxycarbonyl. methylsulph^yl. methylsulphonyl. 

methoxy, trifluoromethyl or benzyl: 

" 'JtZZZZSZ^XS* of the invention has the formu* , wb*ein * is methyl; 
■ J£T* X. eth^or prop-lynyl; wherein Ar is 1 ,4-phenylene o, ; IMW 
45 or Shiazol-2.5-<fiyl each with the group -L-Y in the 2-posrtion, or is 2-fluoro-1 ,4-phenylene wrth the group -L-Y 
in the 1-poation; 

wherein L is a arouD of the formula -CO.NH- and 

?Ts a group i the formula in which A Is methylene or ethylene and V is 2-pyndyl, 3-pyndyl.J- 
pyridyl. 3-indolyl or 1.2,4-triazoM-yl. or V is phenyl which may be unsubstituted or may bear a substituent 
so selected from amino, nitro, ethoxycarbonyl or trifluoromethyl; 
or a pharmaceutically-acceptable salt thereof. 

Further specific preferred quinazoBnes of the invention form the group of compounds:- 
N-benzvl-o-IhH3.4-dihydro-2-memyl^x^ 

ss SN-«4-dihy*o-2-memyl^^ 
liP^lnydro^^ 

N^r^fimidazol-2-ylmemyl^ 
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A quinazoline of the invention, or a pharmaceutically-acceptable salt thereof, may be prepared by any 
process known to be applicable to the preparation of chemically-related compounds. 

Such processes are provided as a further feature of the invention and are illustrated by the following 
representative examples, processes (a) to (I). 

(a) A preferred process for the manufacture of a quinazoline ol the invention comprises the reaction of a 
compound of the formula II (set out hereinafter) wherein R 1 has the meaning stated above, prowled that 
when R 1 is amino, hydroxyalkyl or hydroxyalkoxy any amino or hydroxy group is protected by a 
conventional protecting group. R« is hydrogen or a protecting group and Z is a displaceable group, with a 
compound of the formula:- 

whwei^R^Ar L and Y have the meanings stated above, provided that when there is an amino, alkylamino. 
imino hydroxy or carboxy group in R*. Ar or Y, any amino, alkylamino. imino and carboxy group is 
protected by a conventional protecting group and any hydroxy group may be protected by a conventional 
protecting group or alternatively any hydroxy group need not be protected : 
whereafter any undesired protecting group in R\ R 2 , Ar anc Y is removed. 

The reaction is preferably earned out in the presence of a suitable base such as. for example, an alkali 
or alkaline earth metal carbonate or hydroxide, for example sodium carbonate, potassium carbonate, 
calcium carbonate, sodium hydroxide or potassium hydroxide, or. tor example, an organic amine base such 
as for example, pyridine, lutidlne. colHdine. 4-dimethylaminopyridine. triethylamine. morpholme or 
dia2abicyclo[5.4.0)undec-7-ene. The reaction is preferably carried out in a suitable inert solution or diluent, 
for example dimethylformamide. dimethylacetamide. f^methylpyrrolidin-2-one or dimethylsulphoxide and at 
a temperature in the range, for example. 25 to 150*C. conveniently at or near 80°C. 

A suitable protecting group for a hydroxy group may be. for example, an esterifymg group, for example 
an acetyl or benzoyl group, which may be removed by hydrolysis with a base, tor example sodium 
hydroxide, or provided that R 2 . t and Y do not contain an alkenyl or alkynyl group, the protecting group 
may be. tor example, an «x-arylalkyl group, for example a benzyl group, which may be removed by 
hydrogenation over a catalyst for example palladium-on-charcoal. 

A suitable protecting group for an amino, alkylamino or imino group may be. for example, an 
• alkoxycarbonyl group, for example a tert-butyloxycarbonyl group which may be removed by treatment with 
an organic acid, tor example trifluoroicetic acid; or it may be. for example, a benzyloxycarbonyl group 
which may be removed by treatment with a Lewis acid, for example boron tris(trifluoroacetate). 

A suitable alternative protecting group for a primary amino group is. for example, a phthaloyl group 
which may be removed by treatment wrth an alkylamine. tor example dimethylamhiopropylamine. or with 

Hy< TStabte protecting group for a carboxy group may be an esterifying group, tor example a methyl or 
an ethyl group which may be removed by hydrolysis with a base, for example sodium hydroxide; or. tor 
example a tort-butyl group which may be removed by treatment with an organic aad. for example 

trifluoroacetic acid. ... 

A suitable value for R 4 when it is a protecting group is. for example, a pivaloyloxymethyf group which 
may be removed by hydrolysis wrth a base, for example sodium hydroxide. 

Z may be. for example, a halogeno or sulphonyloxy group, for example a chloro. bromo. methanesut- 
phonyloxy or. toluene-p-sulphonyloxy group. , 

The compound of the formula - 

wSTl fe a group of the formula -CONH- or -CONR 3 - wherein R 3 has the meanings stated above, used 
as a starting material above, may be obtained by the reaction of an acid of the formula CfeN-Ar-CCfcH. or a 
reactive derivative thereof, wherein Ar has the meaning stated above with an amine of the formula H 2 N-Y or 
R3NH-Y wherein R 3 and Y have the meanings stated above and any amino, alkylamino, im.no and carboxy. 
qroup in Ar and Y is protected by a conventional protecting group as stated above and any hydroxy group 
in Ar and Y may be protected by a conventional protecting group as stated above or alternatively any 
hydroxy group need not be protected. Thereafter the nitro group may be reduced by conventional means to 
an amino group which in turn may be alkylated wrth a compound of the formula R*-Z wherein R 2 and Z 
have the meanings stated above. 

A suitable reactive derivative of an acid of the formula given above may be. for example, an acyl halide. 
for example an acyl chloride formed by the reaction of the acid and an inorganic acid chloride, tor example 
thionvl chloride; a mixed anhydride, for example an anhydride formed by the reaction of the aad and a 
chtoroformate such as isobutyl chtoroformate; an active ester, for example an ester formed by thereacuon 
of the acid and a phenol such as pentafluorophenol; an acyl azide. for example an az.de formed by the 
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reaction of the acid and an azide such as diphenylpnosphory! azide; an acyl cyanide, for 
formed by the reaction of an acid and a cyanide such as diethylphosphory! cyanide; or the product, of the 
reaction of the acid and a carbodnmide, for example dicyctohexylcartx>dnm.de. 

The compound of the formula:- 
HNR^-Ar-L-Y 

wherein L is a group of the formula -NH.CO- or -NR3.CO wherein R3 has the meaning statec 1 above^ used 
as a starting material above, may be obtained by the reaction of an amine of the formula HNR Ar-NH*. 
wherein Ar has the meaning stated above with an acid of the formula HCfcOY. or a reactive derivative 
thereo! wherein Y has the meaning stated above and any amino, alkylamino, imino and carboxy group in Ar 
and Y is protected by a conventional protecting group as stated above and any hydroxy group in Ar and Y 
may be protected by a conventional protecting group as stated above or alternatively any hydroxy group 
need not be protected. 

The compound of the formula:- 

whTrein'uI a group of the formula -CH = CH-. used as a starting material above, may be obtained by the 
reaction of an aldehyde of the formula HNG'-Ar-CHO wherein Ar has the meaning slated above and G is a 
conventional protecting group for an amino group as stated above, for example an alkoxycarbonyl group, 
with 8 triphenylphosphonium salt of the formula:- 

whSein Y ha?the meaning stated above and wherein Z~ is an anion, for example the bromide ton. and any 
amino, alkylamino and imino group in Ar and Y is protected by a conventional protecting group as stated 
above and any hydroxy and carboxy group in Ar and Y may be protected by a conventional protecting 
croup as stated above or alternatively any hydroxy and carboxy group need not be protected. 

The reaction may be carried out in solution in dimethyl sulphoxide in the presence of dimsyl sodium 
Thereafter the protecting group G 1 may be removed by conventional means and whereafter the amine of 
the formula:- 

maTbe* afkyla^with a compound of the formula R*-Z wherein R' and Z have the meanings stated above. 
The p<otecting group G 1 may be chosen such that it may be removed white the conventional protecting 
so group on any amino, alkylamino and imino group in Ar and Y remains intact 
The triphenylphosphonium saft of the formula:- 

u^as^sS material above may be obtained by the reaction of triphenylphosphine with a compound 
of the formula Y-CHj-Z wherein Y and Z have the meanings stated above. 
35 Alternatively the compound of the formula- 

wherein'ul a group of the formula -CH * CH-, used as a starting material above may ^obtained by the 
- . macL of an aldehyde of the formula CfcN-Ar-CHO wherein Ar has the meaning stated- above with a 
triphem/lphosphonium salt of the formula;- 

40 wSIy^ Z- have the meanings stated above and any amino, alkylamino and Imino group m Ar and Y 
Hooted by a conventional protecting group as stated above and any hydroxy and group » * 

and Y may be protected by a conventional protecting group as stated above or alternatively any hydroxy 

and carboxy group need not be protected. .. , ■ - 

The reaction may be carried out in solution in dimethyteulphoxide in the presence of dimsyl sodium. 
Thereafter the nitro group may be reduced by conventional means to an amino group which in turn may be 
alkylated with a compound of the formula R*-Z wherein R* and Z have the meanings stated above. 
The compound of the formula:- 

so wtoeTus a group of the formula -CrfeO. used as a starting material above, may beobtained by the 
Tea^on of an alcohol of the formute OaN-Ar-C^OH wherein Ar has the meaning stated above wr* , a 
' co^oound of the formula Y-Z wherein Y and Z have the meanings stated above and any ammo, alkylamino 
^hydroxy and carboxy group in Ar and Y is protected by a conventional protecting group as stated 
above, whereafter the nitro group may be reduced by conventional means to an ammo group wh.chmay ,n 
55 turn be alkylated with a compound of the formula R*-Z wherein R> and Z have the leamngs stated above. 
The compound of the formula:- 
whe^L te a group of the formula -Cr^S-, used as a starting material above, may be obtained by the 
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reaction of a thiol of the formula 0 2 N-Ar-CH 2 SH wherein Ar has the meaning stated above with a compound 
of the formula Y-Z wherein Y and Z have the leanings stated above and any amino, alkylamino, imino and 
carboxy group in Ar and Y is protected by a conventional protecting group as stated above and any 
hydroxy group in Ar and Y may be protected by a conventional protecting group as stated above or 
alternatively any hydroxy group need not be protected. Thereafter the nitro group may be reduced by 
conventional means to an amino group which in turn may be alkylated with a compound of the formula R*-Z 
wherein R 2 and Z have the meanings stated above. 

The compound of the formula:- 
HNR^Ar-L-Y 

wherein L is a group of the formula -OCH 2 - or -SCH 2 -, used as a starting material above, may be obtained 
by the reaction of a compound of the formula 0 2 -N-Ar-OH or 0 2 N-Ar-SH wherein Ar has the meaning stated 
above with a compound of the formula Y-Chfe-Z wherein Y and Z have the meanings stated above and any 
amino. aJkylamino, imino and carboxy group in Ar and Y is protected by a conventional protecting group as 
stated above, any hydroxy group in Ar is protected by a conventional protecting group as stated above, and 
any hydroxy group in Y may be protected by a conventional protecting group as Jtated above or 
alternatively any hydroxy group in Y need not be protected. Thereafter the nitro group may be reduced by 
conventional means to an amino group which in turn may be alkylated with a compound of the formula R*-Z 
wherein R 2 and Z have the meanings stated above. 

The compound of the formula> 
HNR^Ar-L-Y 

wherein L is a group of the formula -CO.CH 2 - used as a starting material above, may be obtained by the 
reaction of an organometallic compound of the formula M-NG^Ar-CtOM) = Chfe wherein G 1 and Ar have the 
meanings stated above and M is a metal group, for example lithium, with a compound of the formula Y-Z, 
wherein Y and Z have the meanings stated above and any amino. aJkylamino, imino, hydroxy and carboxy 
: group in Ar and Y is protected by conventional protecting group as stated above, and thereafter with water. 
Thereafter the protecting group G 1 may be removed by conventional means while the conventional 
protecting group on any amino. aJkylamino and imino group in Ar and Y remains intact whereafter the amine 
may be alkylated with a compound of the formula R 2 -Z wherein R 2 and Z have the meanings stated above. 

The organometallic compound of the formula M-NG 1 -Ar-C<OM) = CH 2 used as a starting material above 
may be obtained by the reaction of the ketone of the formula NHG'-Ar-CO.Chfe with a metal amide, for 
example a lithium amide, for example lithium dfisopropylarmde. in a conventional solvent tor example 
tetrahydrofuran. 

The compound of the formula:- 
HNR2-Ar-L-Y 

wherein L is a group of the formula -Ofe.CO-, used as a starting material above, may be obtained by the 
reaction of an add of the formula HNG'-Ar-CH^CCbH, or a reactive derivative thereof, wherein G 1 and Ar 
have the meanings stated above with an organometallic compound of the formula Y-M wherein Y has the 
meaning stated above and M is a metal group, for example magnesium or cadmium, and any amino, 
alkylamino, imino. hydroxy and carboxy group in Ar and Y Is protected by a conventional protecting group 
as stated above, whereafter the protecting group G 1 may be removed by conventional means while the 
cofTverrt'Kxial protecting group on any amino, alkylamino and imino group in Ar and Y remains intact and 
whereafter the amine may be alkylated with a compound of the formula R*-Z wherein R 2 and Z have the 
meanings stated above. 

The compound of the formula:- 
HNR^Ar-L-Y 

wherein L a group of the formula -CO.O, used as a starting material above, may be obtained by the 
reaction of an acid of the formula CfeN-Ar-CCfcH. or a conventional reactive derivative thereof, wherein Ar 
has the meaning stated above with an alcohol of the formula HO-Y wherein Y has the meaning stated above 
and any amino, alkylamino, imino, hydroxy and carboxy group in Ar and Y is protected t>y a conventional 
protecting group. Thereafter the nitro group may be reduced by conventional means to an amino group 
which in turn may be alkylated with a compound of the formula R^Z wherein R 2 and Z have the meanings 
stated above. 

(b) A further preferred process for the manufacture of a quina20line ofthe invention wherein L is a group 
of the formula -CONH- or -CONR 3 -, comprises the reaction of an acid of the formula III, or a reactive 
derivative thereof, with a compound of the formula HfeN-Y or R 3 NH-Y wherein R\ R 2 , R 3 . R\ Ar and Y have 
the meanings stated above and any amino, alkylamino, imino and carboxy group in R\ Ar and Y is 
protected by a conventional protecting group as stated above and any hydroxy group in R\ R 2 , Ar and Y 
may be protected by a conventional protecting group as stated above or alternatively any hydroxy group 
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need not be protected; whereafter the protecting groups are removed by conventional means. 

A suitable reactive derivative of an acid of the formula given above may be. for example an acyl halide. 
for example an acyl chloride formed by the reaction of the acid and an inorganic aad chlor.de. for example 
tnony? cntoride; a mixed anhydride, for example an anhydride formed by the reason erf *e aad and a 
chtoroformate such as isobutyl chloroformate; an active ester, for example an ester formed by^reacbon 
of the acid and a phenol such as pentaf luorophenol; an acyl azide. for example an az.de formed by the 
reaction of the acid and an azide such as diphenylphcsphoryl azide: an acyl cyanide, lor example a cyan.de 
formed by the reaction of an acid and a cyankJe such as diethylphosphoryl cyan.de; or the product of the 
reaction of the acid and a carbodiimide. for example dteyclohexylcarbodnmide. 

The reaction is preferably carried out in the presence of a suitable base as stated above. asurtabte 
solvent or diluent such as methylene chloride. dimethyHormamide. dimethylacetam.de or d.methylsulphox- 
We and at a temperature in the range, for example. 10 to 100»C. conveniently at or near laboratory 

tem The at c2boxyBc add used as starting material may be obtained by Ihe reaction of a compound of. the 
formula II wherein R\ R« and Z have the meanings stated above, with a compound of the formula: 
HN R 2 " Ar-C02 

wherein R* and Ar have the meanings stated above and R* is a protecting group which ran be removed to 
provide a carboxylic acid. R s may be. for example, a methyl or an ethyl group which may be removed by 
hydrolysis with a base, for example sodium hydroxide or R* may be. for example, a tort-butyl group wh«* 
may be removed by cleavage with an organ* acid, for example trifluoroacetic aad. The protectory , group 
for the carboxy group in R 5 may be. for example, an esterifying group which can be^ removed white the 
protecting group for any amino, alkylam.no. imino. carboxy and hydroxy group .n R\ R . Ar and Y 
rfitelnod 

(c) A further preferred process tor the manufacture of a quinazoline of the invention whwein L .s a 
25 group of the formula -C0.O. comprises the reaction, in the presence of a suitable base as stated above, of 
an acid of the formula III. or a reactive derivative thereof. 

with a compound of the formula HO-Y. wherein R\ R 2 . R 3 . R\ Ar and Y have the rnean.ngs ^tedaboye 
*Z L^^Talkylamino. imino. hydroxy and carboxy group in R>. R . Ar and Y ^terted bya 
conventional protecting group as stated above: whereafter the protecting groups are removed by conven- 

*, tonaJ^ans^ fe e{erabV carried out in a suitable solvent or diluent such as dimethyHormamide. 
dimemylacetamide or dimethyteulphoxWe at a temperature m the range 10 to 100«C. conveniently at or near 

^dT? STeTened process for the manufacture of a quinazoline of the invention, where* R' is 
* aJJ hydroxyalkoxy or alkoxyatkoxy. comprises the reaction of a compound of the " 
has me .ast-mentioned meaning stated above, provided that when there « a hydroxy substifcert ,n Rrt .s 
fleeted by a conventional protecting group as stated above, and Z ,s a d.splaceabte group, wrth a 
compound of the formula: 

UMR2_ArJ_-Y 

„ ^rein r* Ar L and Y have the meanings stated above, provided that when there is an amino, alkytam.no. 
2£ WW oTcarboxy group in R? Ar or Y any amino, a^lam-no. imino and carboxy group * 
^X^cLentiorS p'ot^ting group as stated above and any hydroxy 

a conventional protecting group, as stated above or alternatively any hydroxy group need not beprotected. 
wh^^txo.ect.^gro^ps are removed by conventoona. means, as ^^ar^ R^oup 
45 situated at the 4-position of the quinazoline ring is cleaved by hydrolys.s wrth a base, for example sodium 
hydroxide, to form a quinazoline of the invention. , ^ . . „„. v . 

<e) A further preferred process for the manufacture of a quinazol.ne of the '"vo^ whom in Y « a 
n, 0 up of the formula -A-Y> in which one constituent methylene group in A .s replaced by a sulphmyl c» 
sulphonyl group, or wherein there is an alkylsulphinyl or alkylsulphonyl substituent J. compnses ^the 
ox£2 d expound of the formula I wherein Y is a group of the formula -A-V in wtach A Is replaced 
by a two group, or wherein there to an alkylthio substituent In Y. with a suitable ox,d.s.ng agent 

A suitablb oxidising agent is. for example, any reagent known to oxidise a th.o group to a sulphmyl or 
sulphony groud; tor example, hydrogen peroxide, a peracid such as ^h.oroperioenzo.c aad or perox- 
yaceS ado.Tchromium tnoxide. When a compound carrying a sulphiny. group is 
stdchiometric amount of any one of the above oxidising agents may be used .n order to reducethe 
JoSSTot a compound cirying a sulphonyl group. Arternatively a .^eroxidis^g *9^Y * 
for example sodium or potassium metaperiodate. It will be appredated that when a compound of the 
Lu^ contaSng a sulphonyl group is required, it may be obtained by the oxidation of the correspond^ 
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sulphinyl compound as well as by the oxidation of the corresponding thio compound. 

(f) A hither preferred process for the manufacture of a quina2oline of the invention wherein there is a 

carboxy or carboxyalkyl substhuent in Y, comprises the cleavage of a compound of the formula I wherein 

there ts an aikoxycarbonyl or alkoxycarbonylalkyl substituent in Y. 
5 Suitable conditions for the cleavage reaction include, for example, hydrolysis with a base, tor example 

sodium hydroxide; or when, tor example, a tert-butyl group is to be cleaved, treatment with an organic acid, 

for example trifluoroacetic acid. 

When a pharmaceuticaJly-acceptable salt of a novel compound of the formula I is required, it may be 

obtained, for example, by reaction of said compound with a suitable acid or base using a conventional 
10 procedure. When an optically active form of a compound of the formula I is required, it may be obtained by 

earring out one of the aforesaid processes using an optically active starting material, or by resolution of a 

racemic form of said compound using a conventional procedure. 

As stated above a quinazoline derivative of the present invention possesses anti-tumour activity. This 

activity may be assessed, for example, using one or more of the procedures set out below:- 
15 (a) An in vitro assay which determines the ability of a test compound to inhibit the enzyme 

thymidylate synthase. Thymidylaie synthase was obtained in partially purified form from L1210 mouse 

leukaemia ceils and utilised using the procedures described by Jackman et al. ( Cancer Res ., 1986, 46. 

2810); 

(b) An assay which determines the ability of a test compound to inhibit the growth of the leukaemia 
20 cell fine L1210 in cell culture. The test is similar to that described in UK Patent Specification No. 2065653B; 

(c) An assay which determines the ability of a test compound to inhibit the growth of the human 
breast cancer cell line MCF-7 in cell culture. The test is similar to that described by Lippman et al. (Cancer 
Res., 1976, 36, 4595); and 

(d) An assay which determines the ability of a test compound to inhibit the growth of the lymphoma 
25 cell line L5178Y TK-^- in vitro . The lymphoma cell line L5178Y TK-/- is deficient in the enzyme thymidine 

kinase which enzyme phosphorylates thymidine and thus operates to generate a pool of thymidylate when 
de novo synthesis of thymidylate is prevented by the presence of an effective amount of an inhibitor of 
thyrnldyiate synthase. The L5178Y TK-/-cell line is thereby more sensitive to the presence of an Inhibitor of 
thymidylate synthase. [L5178Y TK-/- was obtained by mutation of the parent L5178Y celt line which is 

30 described by. for example, Fischer et ah. Methods in Medical Research , 1864. 10. 247]. The assay utifises 
a double layer sott-agar cloning technique similar to that described by Courtenay et al. (British J. Cancer . 
1976. 34, 39). Each test compound is added at a range of concentrations to L5178Y TK+ cells which have 
enteretTexponerrtial growth phase in cell culture and the cells are incubated for 18 hours, harvested, 
washed with fresh culture medium and plated into sott-agar for ctonogenic evaluation. After about 12 days 

35 colonies of cells are stained and counted. 

A quinazoline of the present invention may rtseH be active or it may be a pro-drug which is converted in 
vivo to an actrve compound. 

Although the prianrnacologicaJ properties of the quinazolines of the invention vary with structural 
changes, in general quinazolines of the invention possess activity in one or more of the above tests (a) to 

40 (d)> 

Test (a) ICsc in the range, tor example, 0.02-10 uM; 
Test (b) ICso in the range, for example, 0.5-100 uM; 
Test (c) ICso in the range, for example, 0.1-100 uM; 

Test (d) The dose required to reduce the traction of surviving cells to 10% of those treated lies in the 
45 range, for example, 1-100 UM. 

In general those quinazolines of the invention which are particularly preferred -possess activity in one or 
more of the above tests (a) to (d):- 

Test (a) ICso in the range, for example. 0.02-1 uM; 
Test (b) ICso in the range, for example, 0.5-10 uM; 
so Test (c) ICso in the range, for example. 0.1-5 uM; 

Test (d) The dose required to reduce the fraction of surviving cells to 10% of those treated lies in the 
range, for example, 1-50 uM. 

Thus, by way of example, the quinazoline. p-JN-(3,4-dihydrch2-memyl-4K)xoquina^olin^ylme%l)-N- 
(prop-2-ynyi)aminohN-(2-pyrioVlmethyl)benzarnide has an ICso of 0.5 uM against thymidylate synthase 
55 Pest (a)] and ICso of3.9 uM against the L1210 ceil line [Test (b)]; and 
the quinazoline. r^N-(3,4-dihydro-2-methyl-^ 

zyl)benzamide haslCso of 0.05 uM in Test (a) and an ICso of 1.8 uM in Test (b). - 

A quinazoline of the invention, or a prwmaceuticaJly-acceptable salt thereof, may be administered to a 



16 



EP 0 373 891 A2 



warm blooded an^a, including a human, in the lorm of a pharmaceutical composition which comprises the 
"^o^ orT^coutii-acceptable sal. thereol. in association with a pharmaceut.ca.ly-acceptab.e 



Cco^osition may be in a lorm suitable tor oral administration, as a tablet or capsule or. especially 
for p^erZHnlection Eluding intravenous, subcutaneous, intramuscular, intravascular or .n«us»n). as a 
^nSuSn. suspension or emulsion, or lor topical administration, as an ointment or cream, or for recta. 

^eTolTsir^tain. in addition to the quinazoline of the invention, one or more other anb- 
hin ^r suSces selected from, for example, mitotic inhibitors, for example vinblastine; alky.at.ng agents 
femour sutet^ces se.eaeoj ^phosphamide; other antimetabolites, for example 5-fluorourac... 

,or ^p.e asparaginase: topoisomerase inhibitors, for example etopos,de and b,olog,ca. 
^Z^^r^r^ be prepared in a conventional manner using condone. 

6XC Tte ouinazoline will normally be administered to a warm-blooded animal at a unit dose within the range 
^<™ ™w7 Q 2e metre body area of the animal, i.e. approximately 1-100 mg/kg. and th.s normally 
T ^uS^n^^Tdose. A unit dose form such as a tablet or capsule will usually centam. 
Zellp^^Zg of active ingredient. Preferably a daily dose in the range of 1-50 mg/kg 
^vTme d^doL win necelrily be varied depending upon the host treated, the particular route of 
aSs^non and the seventy of the illness being treated. According* the opbmum dosage wul be 
rtot<Wmed bv the practitioner who is treating any particular patient 

A^oiS tolrther feature of the present invention there is provided a method for producmg an anh- 
H^^ttS in a^arm-bkxxJed animal, such as man. in need of such treatment whK* compnses 
Ministering * L^ma. an effective amount of a quinazoline of the present invention, or a 
S^SalS-aSeptaoTin thereof. The invention also provides the use of a quinazoline ot the present 
ZZ^f ^^-^p^ salt thereof, in the manufacture of a novo, medicament for use 
n ZToduction ol an anti-tumour effect in a warm blooded animal, such as man. 

iSSto of thT present invention is expected to possess a wide range of anti-tumour activ,ti^ 
r^t? ^e^pmmising activity against human breast ovarian and fiver cancer and consequently rt .s 
eSLt^qu nS oTtn7 P resent invention will possess anti-tumour activity against tf«se cancers. 
Sr^ddltion e^acL that a quinazoline of the present invention will possess anti-tumour activ^r agatnst 
H is m ad *?^^° " ma , ig nancles and solid tumours such as carcinomas and sarcomas. Such 

«* iwentoon to *" Z£TJ£ ^HZZZi In genera, for the treatment of an allergic condition 

{l) ZZ^o^ were carried out by rotary evaporation in vacuo and work-up procedures were earned 
* - "iSi T£L» femparature. *at is in ti» range 1*20-0 and undo, an 

(M PLC) were preformed on Merck Kieselge. si.ica (Art. 9385) obtamed from E. Meek. Darmstadt. W, 

50 ^Jvi yields are given for i.lustration on.y and are not necessarily the maximum f^f* 

M me end-products of the formula I have satisfactory microanalyses and the,r structures were 
- ^LT, iSTSd mass spectral techniques Iproton magnetic resonance spectra were determined 
STTlS W SJSSo speciomeSr operating at a field strength of 200 MHz; chem^l 
usmg a ^"^J"" ™* downfield from tetramethylsilane as an internal standard (« scale) and 

w shifts are reported .n P"^n*on TjT d ot d's. doublet ot doublet's; t triplet, m. multiplet; 

r? r ,, ss^ usin ° a vg Anaiyticai ms9 specuometer 

?;i7« ZSe,l Positive ion data or negative ion data were collected]: 
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(vi) intermediates were not generally fully characterised and purity was assessed by thin layer 
chromatographic infra-red (IR) or NMR analysis; and 

(vii) melting points are uncorrected and were determined using a Mettler SP62 automatic melting 
point apparatus, a Koffler hot plate apparatus or an oil-bath apparatus. 

5 

EXAMPLE 1 

Diphenylphosphoryl azide (0.7 ml) and triethylamine (1.1 ml) were added successively to a mixture of 
to r>[N-(3 t 4KJihydro-2-me%]-^ ackj (as its 

trtfUjoroacetic acid salt 1.0 g; UK Patent Specification No. 2188319A) and dimethylsulphoxide (40 ml) and 
the mixture was stirred at laboratory temperature tor 5 hours. 3-Aminomethylpyridine (0.33 ml) was added 
and the mixture was stirred at laboratory temperature for 16 hours. The mixture was poured onto a mixture 
of ice and water (200 ml). The solid so obtained was filtered off, washed with water (3 x 30 ml) and dried; 
is resuspended in ethyl acetate, triturated, filtered off and dried. There was thus obtained r>[N-(3.4-dihydro-2- 
mG thyW-oxoquina2olm-6^ (containing one 

equivalent of water. 0.82 g). m.p. 237-239* C. NMR Spectrum: (CD 3 SOCD 3 ) 2.33 (s, 3H. 2-CH 3 ). 3.19 (t. 1H. 
f>CH. J = 2 Hz). 451 (d. 2K CH 2 OCH. J = 2 Hz). 4.45 (d. 2K NHCH2. ±G Hz). 4.78 (s. 2H. CH 2 N), 6.84 
(d. 2H. aromatic. J = 9 Hz). 7.32 (d of d's. 1H, pyridine ring. J = 6 and 3 Hz). 732 (d. 1H. 8-H, J=8 Hz), 7.69 
20 (d of d's. 1H. 7-H7J = 8 and 2 Hz). 7.70 (d of d's. 1H. pyridine ring. J=6 and 1.5 Hz). 7.74 (d. 2H, aromatic. 
J=9 Hz). 7.97 (d.'lH. 5-H. J = 2 Hz), 8.42 (d of d's. 1H. pyridine ring. J = 3 and 1.5 Hz), 8.51 (d, 1H, 
pyridine ring, J« 1 J5 Hz), 8.72~(t, 1H. CONH. J = 6 Hz); 

Mass Spectrum: (positive ion FAB) m/e (P+ 1) 438; 1 
Elemental Analysis: Found C. 68.4; H. 5.5; N. 15.3; 
25 CzsHjsNsOr.lteO requires C. 68.6; H. 5.5; N, 15.4%. 



EXAMPLE 2 

The process described in Example 1 was repeated using, where necessary, the appropriate benzoic 
acid in place of p4f^3.4-dihyoVo-2-memyl^^ benzoic acid 

and the appropriate"amine, or the appropriate alcohol, in place of 3-aminomethylpyridine. There were thus 
obtained the compounds described in the following tables, the structures of which were confirmed by proton 
magnetic resonance and mass spectroscopy and by elemental analysts. 
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TABLE I 





xH 2 0 



L— Y 



Compound | R 
No. | 
(Note) | 



1 |prop-2-ynyl 

I 
I 

.1 |prop-2-ynyl 
I 



3 |prop-2-ynyl 
I. 
I 

4(1) |prop-2-ynyl 
I 
1 

5(2) lprop-2-ynyl 
I 
I 

6(3) |ethyl* 
I 
I 

7 | ethyl* 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH 



) x | o.p. 
I I (°C) 

I I 

J I 



2-pyridylnethyl | 1 I 212-218 

| | (decomp.) 

I I 

4-pyridylmethyl | 1 | 243-2A4 

{ | (decomp.) 

I I 

2-(pyrid-2-yl)- | 1 I 219-221 



ethyl 



I I 



1- (pyrid-3-yl)- I 1 I 203-209 
ethyl | I 

I I 

(l-benzylimidazol-| 0.5 | 234-237 

2- yl)methyl I I 

I I 

(l-methylimidazol-| 0.3 | 295-300 
2-yl)methyl | I 

I I 

2-(imidazol-A-yl)-| 0.5 | 197-205 
ethyl I I 
I I 
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Compound 
(Note) 


J R 2 | 


L | 


Y I 


x | 


m. p. | 
( °C\ 1 


D 
O 


leinyi* j 


-LUNH- | 


j-( imidazol-1-yi )- | 
propyl | 


0 t 

1 1 






1 a t- Kir 1 + 1 

|ernyi* 


-CO. U- 


( l-benzyliimdazol- | 
2-yl)methyl | 


r\ C 1 

0.-> | 


lob-169 


10(5) 


|ethyl* 


-C0.0- 


(l-methylimidazol-| 
2-yl)nethyl | 


0.5 | 


110-H8 


11(6) 


|prop-2-ynyl 


-C0NH- 


5- 1 e t razo lylrae thy 1 J 


1-3 | 


257-260 
(decomp.) | 


12(7) 


| prop-2-ynyl 


-C0NH- 


(l-methyltetrazol-| 
| 5-yl)nethyl | 


1.8 


251-255 | 


13(8) 


|prop-2-ynyl 


-CONH- 


| 3-(tetrazol-5-yl)- 
| propyl 


3 


| 239-243 | 


U 


| ethyl* 


| -CONB- 


| 2-benzinidazolyl- 
| methyl 


1 2 


| 176-181 | 


1 15 


|ethyl* 


| -CONH- 


| 2-(indol-3-yl)- 
| ethyl 


| 0.5 


| 220-223 



NOTES 

* £-|N-(3,4-Dihydro-2-methyl-4-oxoquinazolin-6-ylBethyl)-N- 
ethylaminojbenzoic acid (as its trifluoroacetic acid salt) vas 



20 



EP 0 373 891 A2 



obtained by the same method described in UK Patent Specification No. 
2188319A for the preparation of p-|M3,4-dihydro-2-methyl-4- 
oxoquina2olin-6-ylmethyl)-N-(prop-2-ynyl)amino)ben2oic acid (as its 
trifluoroacetic acid salt) except that ethyl iodide was used in place 
of propargyl bromide. 

(1 ) The appropriate amine is described in J. Heterocyclic Chem .. 1968. 5. 71 5. 

(2) The appropriate amine was prepared as f ollows:- 

A solution of 1-ben2yl-2<hloromethylimidazole (5.5 g; J- Amer. Chem. Soc.. 1949. 71. 383) in d.methylfor- 
mamide (10 ml) was added dropwise to a solution of potassium phthalimide (5.7 g) in dimethylformam.de 
(15 ml) and the mixture was stirred at laboratory temperature for 18 hours. The mixture was filtered and the 
filtrate was evaporated. The residue was dissolved in chloroform (200 ml) and washed wilh a 0.2N aqueous 
solution of sodium hydroxide and then with water. The organic solution was dried (MgSO.) and evaporated 
and the residue was purified by chromatography on a silica gel column using ethyl acetate as eluent There 
was thus obtained as an oil. which solidified on standing. i-benzyl-2i)hthalimidomethyKm.da20te (3.1 g). 

Hydra^ 1 hydrate (0.4 ml of an 85% solution in water) was added to a solution of the product so obtained 
(22 g) in methanol (50 ml) and the mixture was heated to reflux for 1 hour. The mixture was evaporated 
and the residue was purified by chromatography on a silica gel column using a 92:5:3 v/v mixture oi ethyl 
acetate methanol and an aqueous solution of ammonium hydroxide (30% by weight of NH 3 ) as eluent. 
There was thus obtained as a yellow liquid 2-aminomemyM-benzylimidazole (1.2 g). the structure of wh.ch 
was confirmed by proton magnetic resonance and mass spectroscopy. 

(3) The appropriate amine was prepared as follows:- 

A mixture of 2-chtoromethyM-methylimida20le hydrochloride (2.9 g; obtained using a similar rnethod to tha 
described in J. Amer. Chem. Soc.. 1649. 71. 383 for the preparation of 1^ttzyl-2H:hloromemyhmidarole) 
and liquid ammonia^ 2~nW^aTa]lowed toltand at laboratory temperature for 2 hours ard then heated to 
reflux for 2 hours. The excess of ammonia was then evaporated. The residue was dissolved n chloroform, 
the solution was filtered and the filtrate was evaporated. There was thus obtained as a yellow sol.d 2- 
amirwmemyM-memylimidazole (1 .3 g) which was used without further purification. 

(4) The appropriate alcohol. vbenzyl-2-hydroxymethyKmidazole is descnbed in J. Amer. Chem. Soc.. 
1949 71 383 

' 15) The' appropriate alcohol was obtained using a similar method to that described in J. Amer. Chem. 
Soc.. 1949. 71. 383 for the preparation ot l^»nzyl-2-hydroxymethylimlda20le. 

(6) ThTappropriate amine is described in J. Org. Chem.. 1959, 24, 1643. 

(7) The appropriate amine was prepared as follows:- 

A mixture of S^thalimidomethyHetrazole (5 g; J. Org. Chem.. 1959. 24. 1643). bis(tributymn) o*de (11 ml) 
and methyl Iodide (9 ml) was stined vigorously at laboratory temperature for 3 days. The modure was 
evaporated to dryness and the residue was washed with hexane and then triturated under ethanol. There 
was thus obtained as a white solid i-methyt-S-phthafimidomethyftetrazole (3.1 g). 

A mixture ot the product so obtained (15 g). hydrazine hydrate (0.3 ml of an 85% solution in water) and 
ethanol (25 ml) was heated to reflux for 3 hours. The mixture was cooled in tee. filtered and 
There was thus obtained 2-aminomethyH-methyHetrazole as an oil (0.3 g) which was stored at 4 C and 
used without further purification. . 

(8) The appropriate amine was obtained using the method descnbed in J. Org. Chem.. 1958. ^. 
1643 and using 4-aminobutyronHrile in place ot aminoacetonitrile. 
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TABLE II 




L— Y 



Compound 
No. 

(Note) 



HI) 



2(2) 



3(3) 



8 
9 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



phenyl 

4- tert -butoxy- 
car bony 1 phenyl 

4-carboxyphenyl 



benzyl 

lS|(-)-a-roethyl- 
benzyl 

lRj(+)-a-methyl- 
benzyl 

4-chlorobenzyl 
3-chlorobenzyl 
2-chlorobenzyl 



I (°C) 
I 

J 



I 



0.8 | 262-266 
I 

| 211-214 
| (decomp.) 

I 

0.8 1 283-292 
| (decorop.) 
I 

0.8 | 231-234 



| 200-205 | 

I 1 

I I 

0.8 | 214-216 | 

1 I 

1 . I 

0.8 | 226-230 | 

I I 

1 1 195-198 I 

I I 

0.3 | 205-210 | 

1 I 
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| Compound 

No. 
I (Note) 



| a. p. 
I <°C) 
I 



10 



11 



12(4) 



13 



14(5) 



15(6) 



16 



17*(?) 



18*(8) 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



-C0NH- 



-C0NH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



4-ni trobenzyl 

3- nitrobenzyl 

4- aminobenzyl 
4-carboxy benzyl 

3-carboethoxy- 
benzyl 

3-carboxybenzyl 
3-fluorobenzyl 

2- nitrobenzyl 

3- hydroxy benzyl 



2 | 229-233 
I 

0.5 | 240-243 
I 

0.5 | 211-215 
I 

2 | 175-179 
I 

1.3 | 212-216 
I 
I 

2.5 | 164-168 
I 

1 | 213-218 
I 

2 | 225-227 
1 

2 I 183-187 



NOTES 

* The product vas purified by chromatography on a silica gel 

column using increasingly polar mixtures of methylene chloride and 
ethanol as eluent. 

(1) Diethyl cyanophosphonate vas used in place of 

di phenyl phosphofyl azide. 



(2) Diethyl cyanophosphonate was used in place of 

diphenylphosphoryl azide. Tert-butyl 4-aminobenzoate is described in 
Synth. Comm., 1984, 14, 921. 
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(3) A mixture of Compound No. 2, described immediately above 
Compound No. 3 in Table II, and trif luoroacetic acid was stirred at 
laboratory temperature for 10 minutes and evaporated to give the 
benzoic acid, as its trif luoroacetic acid salt. 

(4) 4-Aminobenzylaraine is described in J. Hed. Chem. , 1977, 20, 
1189. 

(5) 3-Carboethoxy benzyl bromide (1 ml; He terocycles , 1977, 6, 5) 
vas added to a saturated solution of ammonia in acetonitrile (30 ml) 
which had been cooled to -30°C. The mixture was stirred and allowed 
to warm to laboratory temperature. The mixture was filtered and the 
filtrate was evaporated. The residue was purified by chromatography 
on a silica gel column using a 10:1 v/v mixture of ethyl acetate and 
methanol as eluent- There was thus obtained as an oil 3- 
carboethoxybenzylamine (0.4 g) which was used without further 
purification as the appropriate amine in the process described in 
Example 1. 

(6) A portion of Compound No. 14 (obtained as described in 

note (5) above) was dissolved in methanol and hydrolysed at laboratory 
temperature by the addition of a 2N aqueous sodium hydroxide 
solution. 

(7) A solution of 2-ni trobenzyl chloride (1-0 g) in acetonitrile 
(10 ml) was added to a cold (-30°C) solution of liquid ammonia (10 ml) 
in acetonitrile (20 ml). The mixture was stirred at -30 to -40°C for 
3 hours and allowed to warm to 20°C. Evaporation left an orange gum 
which was chroma tographed on silica gel using increasingly polar 
methanol/ethyl acetate mixtures as eluent to give a yellow gum which 
slowly crystallised. There was thus obtained 2-ni trobenzylanine 
(0.13 g). 

(8) A solution of boron tribromide in methylene chloride (3.6 
ml of IK solution) was added dropvise to a solution of 
3-methoxybenzylamine (0.5 g) in methylene chloride (10 ml) which had 
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TO 



15 



20 



been cooled to -5°C. The mixture was stirred for 1 hour and then a 
further 3.6 ml of the boron tribromide solution was added. Stirring 
was continued at -5°C for 3 hours. The solution was allowed to warm 
to 20°C, diluted with methylene chloride (30 ml), and the white solid 
was filtered off. The solid was treated with dilute aqueous sodium 
bicarbonate solution until the washings were almost neutral. The 
residual solid was dried. The white solid was slurried with dry 
dimethylformamide, filtered and the filtrate was evaporated to leave a 
cream coloured oil. There was thus obtained 3 -hydroxy benzyl amine 
(0.17 g). 



EXAMPLE 3 



The orocess described in Example 1 was repeated using the appropriate benzoic acid mi place of ^ 

25 KTrSace of Vaminornethylpyridine. There-were thus obtained the compounds descnbed in the 
^Zng tat^tne structures of which were confirmed by proton magnetic resonance and mass spec 
troscopy and by elemental analysis. 



30 



40 
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TABLE III 




CONH - Y 



xH 2 0 



| Ex. 3 
|Compd. No. 
| (Note) 



I 



I I 
I I 

J L 



(°C) 



1(1)* 

2(2)* 
3(3)* 

*(*) 
5(5) 



He 



Me 



HeO 



H 2 N 



FCH„ 



Me 



prop-2-ynyl| H 
I 

Me | F 

I 

prop-2-ynyl| H 
I 

prop-2-ynyl| H 
I 

prop-2-ynyl| H 
I 



3-nitrobenzyl| - | 251-254 
I I 

3-nitrobenzyl| - | 269-272 
I I 

3-nitrobenzyl| 0.3 | 181-185 
I I 

3-nitrobenzyl| 1.3 | 187-192 
I ! 

3-nitrobenzyll 0.5 | 232-234 
I I 

I I 



NOTES 



* In these cases the product was purified by column 

chromatography using increasingly polar mixtures of methylene chloride 
and ethanbl as eluent. 



(1) £-f N-(3 f 4-Dihydro-2 l 7-dimethyl-4-oxoquinazolin-6-ylnethyl)- : 

N-(prop-2-ynyl)amino|benzoic acid (as its t rif luoroacetic acid salt) 
was obtained as described in UK Patent. Specif ication No. 2202B47A. 
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(2) p_jN-(3,4-Dihydro-2-mcthyl-4-oxoquina2olin-6-ylmcthyl)-N- 
methylaminol-o-fluorobenzoic acid <as its trif luoroacetic acid salt) 
vas obtained by repetition of the process described in UK Patent 
Specification No. 218B8319A, in the portion of Example 11 thereof 
vhich is concerned with the preparation of starting materials, except 
that tert -butyl p-amino-o-fluorobenzoate was used in place of tert- 
butyl p-aminobenzoate, and methyl iodide was used in place of 
propargyl bromide. There was thus obtained the required starting 
material in 422 yield, as a white salt with trifluoroacetic acid. 

The tert -butyl p-amino-o-f luorobenzoate, used as a starting 
material, was prepared from o-f luoro-£-ni trobenzoic acid (described in 
UK Patent Specification No 2175903) by the conventional reactions of 
esterification with isobutene and by reduction of the tert-butyl ester 
so formed with iron powder in the presence of acetic acid using the 
conditions described in UK Patent Specification No. 2175903- 

(3) £ -[N-(3,A-Dihydro-2-methoxy-4-oxoquinazolin-6-ylmethyl)-N- 
(prop-2-ynyl)aminobenzoic acid, used as a starting material, was 
obtained as follows:- 

N _| E _|N-(3,4-Dihydro-2-methoxy-4-oxoquinazolin-6-ylmethyl)-N-(prop-2- 
ynyl)aminol benzoyl l-L-gluta«ic acid (prepared as described in UK 
Patent Specification No. 2188319A, 0.5g) was dissolved in a 
tris(hydroxymethyl)amino«ethane buffer solution (80 ml) containing IN 
aqueous -sodium hydroxide solution (1 ml). The basicity of the 
solution vas adjusted to pH 7.3 and the mixture was warmed to 37 C. 
Carboxypeptidase G 2 enzyme solution (200 units) was added and the 
mixture vas stirred vigorously at 37°C for 1 hour. The mixture was 
cooled in ice, acidified to P B 4 by the addition of IN aqueous 
hydrochloric acid solution and the vhite solid vas filtered off, 
vashed vith vater and dried. There vas thus obtained the required 
starting material (0.3 g). 

(4) £_|N-(2-Amino-3,*-dihydro-4-oxoquinazolin-6-ylmethyl)-N- 
(pro P -2-ynyl)amino|benzoic acid vas obtained by the method described 
in Note (3) above except that N-ip-|N-(2-amino-3.4-dihydro-4- 
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oxoquinazolin-6-ylroethyl)-N-(prop-2-ynyl)amino)ben2oyl|-L-glutamate 
(prepared as described in UK Patent Specification No* 2065653B) was 
used as the substrate. 

(5) The reaction was worked up by pouring the mixture into water 

and extracting with ethyl acetate (3 x 30 ml). The combined organic 
extracts were dried (MgSO^) and evaporated and the residue was 
purified by column chromatography on silica gel using increasingly 
polar mixtures of chloroform and methanol as eluent. The resultant 
solid was triturated with acetone and the solid so obtained was vashed 
with diethyl ether to give the desired product. 

£_|N-(3,4-Dihydro-2~fluoromethyl-4-oxoquinazolin-6-ylnethyl)-N-(prop- 
2-ynyl)amino|benzoic acid (as its trif luoroacetic acid salt), used as 
a starting material, was prepared as follows: - 

Using the procedure described in UK Patent Specification No. 
2188319A (Example 5 thereof), 6-bromome thyl-2- f luorome thyl-3, 4- 
dihydroquinazolin-4-one was reacted with tert -butyl £-(prop-2- 
ynylamino)benzoate (prepared by the alkylation of tert -butyl p~ 
aminobenzoate with prop-2-ynyl bromide using the conditions described 
for related alkylations in J. Med. Chem. , 1985, 28, 1468] and the 
resultant product was treated with trif luoroacetic acid. There was 
thus obtained the required starting material in 53Z yield, 
NMR Spectrum (CD^OOXj) 3.32 (1H), A. 38 (2H) f 4.84 (2H), 5.18 (IB), 
5.42 (IB), 6.85 (2H), 7.6-7.82 (4H), 8.03 (1H). 



EXAMPLE 4 

Using the process described in Example 1. 5W3.«ihydro-2^ettyl^xoqu^ 
(prop-2-ynyl)amiwD]pyridine-2K3rt)OxyHc acid was reacted with 3-nitrobenzylamine. The product was puri- 
fied by column chromatography on silica gel using increasingly polar mixtures of methylene chloride and 
ethanol as eluent. There was thus obtained 5-[N^,4^hydro-2HTiethyl^xoqw^ 

2-yRyi)amirrohN-(3^itrobe^ (containing 0.7 equivalents of water) in 5% yield, 

m.p. 245-250°C. . 
The 5~[f^(3,4^ihydro-2-methyl-4^xoquin^ 

acid was obtained as follows:- . 

Using the method described in J. Med. Chem. , 1980, 23, 1405. methyl 5-(r^tert-txJtoxycarbonylamtno)- 
pyridine-2-carboxylate was reacted with prop-2-ynyl bromide to give methyl 5-lN^4Dutoxycarbonyi-N- 
(Dfor>2-ynyl)amirK)]pyridine-2-carboxylate in 90% yield. A mixture of the product so obtained and 
trifluoroacetic acid was stined at 0°C lor 1 hour and evaporated. There was thus obtained methyl 5-(N-prop- 
2-ynyiamirK))pyrkJirve-2-carboxylate in 90% yield, as a gum. 

Using the process described in UK Patent Specification No. 21 8831 9A (Example 6 thereof), the product 
so obtained was reacted with 2^omomethyl-3,4^ihydrc^2-memy»quina2olin-4K)ne to give the methyl ester 
of the required starting material and the methyl ester was hydrolysed by conventional treatment with 
aqueous N sodium hydroxide solution to give the required starting material in 3% overall yield as a gum 
which was used without further purification. 
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EXAMPLE 5 



to 



75 



20 



26 



pW3.4-Dihydro-2^^ 
^nit^tenzvl alcohol (0.33 g) were suspended in dry dimethylformam.de (20 ml) and 1.M.azatacyclo- 

aromS'c] ' ^ 2H. i* * *. aromatic). 7.85-757 (m. 2H. aromatic). 8.18 (d. 1H. J = 6 Hz. aromabc), 8.29 



(broad S.1H. aromatic); 
Mass Spectrum: (positive ion FAB) m/e (P + 1) 483; 
Elemental Analysis: Found C. 65.3; H, 4.8; N, 11.5; 



S?2 IZ UK Patent ^cation . No. 2188319A) and ^"-am^ ^ £d been 

^Id^thy. ether and dried. There was thus obtained ^N-O.^ihydr^ethyM^xocu.nazoBn^ 
ylmethyl)-N-(prop-2-ynyl)amino|»n2oyl aide (2-10 g). 4 40 (broads 2H. CH 2 ). 4.85 

NMR Spectrum: (CfcSOCD,) 233 (s. 3H. CH 3 ). 3.24 (t. 1H. J-JH2. C-CH ). 4.40 (broad s. ZH. J 2). 
* 2H c£l 6 89 <d 2H. J = 8 Hz. aromatic). 754 (d. 1H. J = 6 Hz. aromatic). 7.67 (d of d s. 1H. J-B and 2 
^SCi'B Hz. ^ 755 <d. 1H.0-2 Hz. aromatic). 12.2 (broad s. IK. N* 



30 Mass Spectrum: nVe (P) 372. 
EXAMPLE 6 



35 



^ orocess described in Example 5 was repeated using p-I^.4Ktihydr^2-memyM-oxoq U inazoSn^- 
by proton magnetic resonance and mass spectroscopy and by elemental analysts. 



so 
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TABLE IV 




HoCT N 



CONH - Y 



xH 2 0 



| Ex. 6. | 
l(Note) | 


T I 


x 1 


n* p. } 

(°Q ! 


1 KD 1 


2-thienylmethyl 1 


1.3 | 


224-228 | 


1 2 | 


3-thienylnethyl 1 


0.8 | 


238-245 | 


1 3 | 


2-furylmethyl 1 


1 | 


196-210 | 


1 4 


3-furylmethyl 1 


1 


226-227 | 


1 5 


I 2-thiazolylnethyl 1 


0.6 | 


238-240 | 


1 6 


| 4-thiazolylmethyl 1 


0.6 I 


206-208 | 


1 7 


J 5-thiazolylmethyl 1 


0.8 | 


242-248 | 


1 8 


| (4-methylthiazol-2-yl)methyl 


0.8 


246-252 1 


I 9 


| (3,5-dimethylisoxazol-4-yl)raeihyl 


I 0.3 


| 281-282 | 


| 10(2) 


| 1,2, 4-triazol-3-ylraethyl 


1 1-5 


1 116-120 | 
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TABLE IV Cont'd 



| Ex. 6. | 
|Compd. No. | 
| (Note) | 


Y I 


x I 


m.p. | 
(°C) 1 


I 11(2) | 


(5-methyl-l,2,4-triazol-3-yl)- 1 
methyl 1 


1 1 


204-207 | 


I 12(3) 


(5-pyrid-4-yl-l,2,4-tria2ol- 1 
3-yl) methyl 1 






1 13 


3-quinolylroethyl 1 


I 


250-270 | 
(decomposes) | 


1 1* 


| 4-quinolylmethyl I 


0.3 


| 190-192 | 


1 1^ 


| 8-quinolylmethyl 


0.3 


| 144-146 | 


1 16 


| 2-l]M5-nitropyrid-2-yl)amino|- 
| ethyl 


1 1-5 


| 270-272 | 


I 17(4) 


| l-(tetrazol-5-yl)ethyl 


1 2.3 


I - 1 


1 IB 


| 2-methyl~l-( tetrazol-5-yl)propyl 


| 1 


| 197-200 | 


I W(5) 


| (4-hydroxy-6-methylpyrimidin-2- 
| yl)methyl 




| 261-264 | 


| 20(6) 


| (2 ? 6-dioxopyrimidin-4-yl)raethyl 




I 305 | 
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NOTES 



(1) The concentrated reaction mixture was poured into vater. 
The mixture was acidified to pH6 by the addition of IN aqueous 
hydrochloric acid solution. The resultant precipitate vas dried and 
purified by column chromatography on silica gel using increasingly 
polar mixtures of methylene chloride and ethanol as eluent. 

(2) The product also contains tvo equivalents of trif luoroacetic 
acid. 



(3) The product contains 1.8 equivalents of chloroform.. 

(A) The product gave the following characteristic NMR signals 

(CD 3 SOCD 3 ) 1.6 (d f 3H), 2.31 (s, 3H), 3.18 (t, 1H), 4.34 (d, 2H), 4.77 
(s, 2H), 5.43 (m, 1H), 6.86 (m f 2H), 7.5-8.0 (m t 5B), 8.67 (m, IB). 

(5) The product contained 0.25 equivalents of trif luoroacetic 
acid. 

(6) Dimethylsulphoxide was used in place of dimethylf ormamide as 
the reaction solvent. The product was isolated as its trif luoroacetic 
acid sail. 

Information concerning the amines required for the compounds described in Table IV is given below. 

(i) 3-Aminomemylthiophene is described in J. Med. Chem- 1977, 20, 1287. 

(ii) The preparation of 3-aminomethyrfuran is described below:- 

Diethyl azodicarboxylate (5.2 ml) was added dropwise to a stirred suspension of 3-hydroxymethylfuran (3.18 
g), phthalimide (4.76 g) and triphenylphosphine (8.5 g) in tetrahydrofuran (25 ml) which was cooled in an 
ice-bath to keep the temperature of the reaction mixture below 30°C. The mixture was stirred at laboratory 
temperature for 2 hours. The mixture was evaporated and the residue was purified by column chromatog- 
raphy on sifica gel using methylene chloride as eluent There was thus obtained 3-phthalimidornethylfuran 
(A.AS g). 

A mixture of a portion (2 g) of the product so formed, hydrazine hydrate (0.51 ml) and ethanol (30 ml) was 
heated to 75°C for 1.5 hours. Concentrated hydrochloric acid (1.67 ml) was added and the mixture was 
heated to 60°C for 1 hour. The mixture was cooled in an ice-bath and filtered. The filtrate was evaporated. 
The residue was triturated in diethyl ether and the precipitated solid was filtered off. washed with diethyl 
ether and dried. There was thus obtained 3-aminomethyHuran hydrochloride (1.15 g). 

(iii) 2-Aminomethyrthiazole is described in J. Amer. Chem. Soc.» 1950, 72. 4526. 

(iv) 4-Aminomethytthiazole is described in J. Amer. Chem Soc., 1950. 72, 4526. 

(v) The preparation of 5-aminomethylthia2o4e is described below:- 

Thionyl chloride (5 ml) was added dropwise to a solution of 5-hydroxymethylthiazole (2.9 g; US Patent No. 
4221802) in chloroform (35 ml). The mixture was evaporated to leave, as a dark oil. 5-chloromemylthiazole 
hydrochloride (4.42 g). 

A mixture of the product so obtained, potassium phthalimide (20.8 g) and dimethylacetamide (40 ml) was 
stined at laboratory temperature for 16 hours. The mixture was filtered and the filtrate was evaporated. The 
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residue was partitioned between ethyl acetate and water. The organic phase was dried (MgSO,) and 
was purified by column chromatography on silica ge using ™«gJP* 
ol methylene chloride and ethyl acetate as eiuent There was thus obta.ned 5-phthal.m.domethy!- 

« S^'prolure described in Note f.i) above, the product so obtained was reacted with hydrazine 
hydrate There was thus obtained 5-aminomtfhylthiazole hydrochlonde (1 .t3 g). 
NMR Spectrum: (CDdSOCDs) 4.35 (q, 2H). 8.03 (s, 1H). 9.12 (s, 1H). 

(vj 2-Aminomethyl-4-methylthia20le is described in Bull. Chem. See. Jap.. 1973. 46. 3600 IChem. 

,0 -^SLl^*-^ was prepared from ^toromethy.-S.SK.imemy.isoxazo.e 
using the procedure described in the last two paragraphs of Note (v) above_ 

(viii) 3-AminomethyM.2-4-triazole is described in Chem. Ber.. 1964. E.'™- 
fix} 3-Aminomethvl-5-methyl-1^.4-tria20le is described in Chem. Ber. . ish*. »/_. ^u. 
M STaZgCs procedure to that described in ^ Ber,. 1964. 97. 52* except that N- 
,s tomyl-N^^OhydrSne was used in p.ace of N-formylhydrazine. th«e wa^ thus obto ned 3- 
!^L^4«ridyO-l A*-«azole which showed the following NMR signals (CDC!; ) 3.89(s. 2H). 7.89- 

(m. 2H). 8.64(m, 2H). 

(xi) 3-Aminomethylquinoline is described in Chem. Pharm. Bull.. 1966. 14. 566. 

(xii) 4-AminomethylquinoBne is described in Chem. Abs. . 95. 97545d. 

(xiii) The preparation of 8-aminomethylquinoline is described below.- 
A mixture of 8<nethyK,uinofine (055 ml). N*romosucdnimide (136 g). ben,^ ^^^^ 
tetrachloride (15 ml) was heated to reflux for 2.5 hours and .rradiated with the Ught fr <™ * ™ 
Cmixture was cooled, filtered and evaporated. There was thus obtained frbromornethylqu.no.me (218 gV 
EZEJ a portion 0-4 g) of the product so obtained, sodium azide£43 g) ^ ^e^H^ide (20 
„n was stjfred at laboratory temperature tor 2.5 hours. A second portion of sodium aade (1.62 g) was 
^rarJ^mttrwaTheatedTo 100-C for 2 hours. The mixture was e^atedjid me rescue was 
oartltioned between methylene chloride and water. The organic phase was washed wrth water, dried 
KsO0 evaporated. The residue was purified by column chromatography on sjfica ^gelusmg a 1 1 vAr 
«SZ» i methvtene chloride and hexane as eiuent There was thus obtained 8-az.domethylqu.nol.ne (1 g). 

r^prc^t otZed. 10% pe.ladium-o^arcoal catalyst (O^g). memano. (5-0 and ethyl 
£etat (20 ml) was stirred under an atmosphere of hydrogen tor 3 hours The mixture was filtered and the 
filtrate was evaporated. There was thus obtained e-aminwnemylquitwrme (0.73 g). 
• (xiv) 5-(l-Amino-2Hnethytpropyl)tetrazole is described in Tetrahedron. 1971. Z7. l /t». 
(xv) 2-Aminomethyl-4-h y droxy-6-methylpyrimidine was obtained as 
A mixture of 2-phthalimidoacetimidate hydrochloride (6 g. Chem. Ber.. 1964 97 528) and la • "^Mted 
aqueouTplsston carbonate solution (50 ml) was stirred at ambient temperature for 3m,r^e5 and tt^ 
e^^chtoroform. The organic phase was dried (Na,SC>) and^porated. # J 
obtained, ammonium chloride (1.4 g) and methanol (100 ml) was ^ * ^^,5 5 Q \ 

S£L The mixture was evaporated to give 2^nthafimidoacetamidine hydrochionde^as a wMe 
„ TsZaan of ethyl acetoacetate (2,72 g) In methanol (50 ml) was added to sodium hydnde <f5% w£ 
" J£K t SSTi. 0.73 g) ( A plon (2 g) of the acetamidine hy^lor^as 

mfarture was healed to reflux tor 18 hours. The mixture was evaporated and the r ^" e J w ^ p ^ t, .°^ 
™ en ethvl acetate and dilute aqueous acetic acid solution. The organic phase was dried (Na,SO«) and 
m^*T^LT«L purified by column chromatography on silica gel using a 49:1 Wv mixture of 
<s So^anT methanol as eTuent There was thus obtained 4-hydroxy^methyl-2- pMrimriom** 
pyrimidine (0.77 g), as a white solid. iV ^ , ^ ^ otrn Am 

" ^iTS ISTlS Si?- SSIST-S .as There was thus obtained Oie 
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35 



required starting material, as an orange solid (0.32 g).- ^ t „- ^ 

(xv) 4-*nirK>me^ is described in Acta PoL Ptanu. 1970. 27. 341. 
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EXAMPLE 7 



Using the process described in Exampie 5. 
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ethylaminojbenzoyl azide was reacted with (1-tertfyfimidazol-2-yl)methylamir>e to give N-(1 -benzylimidazol- 
2-yf)methyH>-[N-(3.4^ihydro-2Hrnethyl-4K)xoquina20^ (containing 1 .3 

equivalents of water) in 21 % yield, m.p. 21 7-221 °C. 



EXAMPLE 8 

The process described in Example 5 was repeated using the appropriate benzoyl azide and the 
appropriate alcohol in place of 3-nrtrobenzyI alcohol. There were thus obtained the compounds described in 
70 the following table, the structures of which were confirmed by proton magnetic resonance and mass 
spectroscopy and by elemental analysis. 
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TABLE V 




H,(T N 




CH 2 -N— 4 />— CO.O-Y 



xH 2 0 



| Ex. 8 
|Conpd. No. 
| (Note) 



X | B.p. 

I (*C) 

I 

I 



2(1) 



3(1) 



6(1) 



9(2) 



prop-2-ynyl | (l-benzylimidazol-2-yl)- 
| methyl 
I 

Me I ll-(2-nitrobenzyl)- 

| inidazol-2-yl|methyl 

I 

He I ll-(A-nitrobenzyl)- 

| imidazol-2-ylJmethyl 

I 

prop-2-ynyl | (l-benzyl-4-ethoxycarbonyl 
| imidazol-2-yl)methyl 
I 

prop-2-ynyl | (l-benzyl-4-carbajnoyl- 
| iraidazol-2-yl)methyl 

I 

Me | 1,2,4-triazol-l-ylmethyl 

I 

Et I 1,2,4-triazol-l-yloethyl 

I 

prop-2-ynyl | 1 ,2,A-triazol-l-yln)ethyl 
I 

prop-2-ynyl | (l-benzylimidazol-4- 
| yl)methyl 



0.8 | 205-209 



2.5 | 113-115 

I 
I 

- | gum 



1 | 215-217 

I 
I 

- | 170-173 
I 
I 

0.5 | 286-290 
I 

1 | 231-235 
I 

0.5 | 248-250 
I 

1 | salt 
I 
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NOTES 



(1) £-(N-(3,A-Dihydro-2-inethyl-4-oxoquinazolin-6-ylniethyl)-W- 
methylaminolbenzoic acid, used as the starting material for the 
appropriate benzoyl azide, vas prepared as follovs:- 

A mixture of 6-bromomethyl-2-methylquinazolin-4-one (15 g, 
prepared as described in UK Patent Specification No* 218B319A), 4- 
methylaminobenzoic acid (18 g) and diroethylf ormamide (150 ml) was 
heated to 60°C for 16 hours. The mixture vas cooled to laboratory 
temperature and the precipitate vas filtered off, washed vith 
dlmethylformamide (100 ml) and dried. The solid vas dissolved in 
trif luoroacetic acid (100 ml) and the solution vas evaporated. The 
resultant salt vas triturated under ethyl acetate, filtered off and 
dried. There vas thus obtained the required benzoic acid (as its 
trif luoroacetic acid salt; 17 g). 



(2) The product also contained tvo equivalents of 

trifluoroacetic acid and shoved the folloving characteristic NMR 
signals (CD 3 S0CD 3 ) 2.36 (s f 3H), 3.21 (t, 1H), 4.36 (d, 2H), 4.81 (s, 
2H), 5.25 (s, 3H). 5.39 (s, 2H), 6.85 (m, 2H), 7.35-7.96 (m, 12B), 9.1 
(m, 1H). 

Information concerning the preparation of the necessary amine starting materials is provided below:- 
0) The procedure described in J. Arner. Chem. Soc., 1949, 383* "was repeated except that 2- 
nitrobenzyl bromide was used in place of benzyl bromide. There was thus obtained 2-hydroxymethyM-<2- 
nrtrobenzyljimidazote which showed the following NMR signals (CDCb) 4.65(8. 2H). 5£9(s. 2H). 6.71-7.62- 
(m, 5H), 8.19{m. 1H). 

(ii) The procedure described in J. Amer. Chem. Soc., 1949. 383 was repeated except that 4- 
nitrobenzyl bromide was used in place of benzyl bromide. There was thus obtained 24iydroxyrnethyM-<4- 
nitrobenzyl)imidazole which showed the following NMR signals (CDCb) 4.62(s. 2H). 5.37(s. 2H). 6.85<d, 1H), 
6.95<d. 1 H). 7.3<d, 2H). 8.2(d. 2H). 

fiii) Using the procedure described in X Amer. Chem. Soc. , 1949, 383. ethyl imidazole-4-carboxylate 
was converted into ethyl ^ l-benzyl-24iydrcorymethylimida2C^4K^rboxylafe which showed the following 
NMR signals (CDCb) 1-35(t. 2H). 2.95(s. 1H), 4.32(q. 3H). 4:72(s, 2H). 5.26<s. 2H). 7.14~7.4{m, 5H). 7.51 (s. 
1H). 

(iv) A mixture of ethyl 14x^nzyl-2-hydroxymemyRmidazole-4-<^rtX)xylate (described immediately 
above, 1 g), an aqueous ammonium hydroxide solution (specific gravity 0.88 g/ml. 60 ml) and ethanol (25 
ml) was stirred at laboratory temperature for 48 hours and then healed to 50°C for 4 hours. The mixture was 
evaporated to give 1-benzyl-2-hydroxymethylimidaLZole-4-carboxamide, m.p. 204-207°C. 

(v) 1-HydroxymethyM,2 t 4-triazole is described in European Patent Specification No. 0060222. 

(vi) 1-BenzyM-hydroxymethylimidazole was prepared as follows:- 

Ethyl imidazole-4-carboxylate (15 g) was added to a suspension of sodium hydride (55% w/w dispersion in 
mineral oil, 4.7 g) in dimethylformamide (50 ml) which had been cooled to 0°C. The mixture was stirred at 
0°C for 1 hour. A solution of benzyl bromide (15 ml) in dimethyrrormamide (75 ml) was added and the 
mixture was stirred at laboratory temperature for 60 minutes. The mixture was poured onto ice (800 ml) and 
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extracted with chloroform The organic phase was dried (MgSO.) and evaporated. The residue was purified 
ZTSZZ^y on siL 9 e. using a 4:1 vA, mixture of chioroform and hexane as e.uent. There 
was thus obtained ethyl l^enzylimida20te-4^art>oxylate <17 g). 

TaiumLm hydride (1M solution in diethy. ether. 11 ml) was 
oTme product so obtained in diethyl ether (50 mO and the mixture was starred at labo atory temperate for 
fa houre Water (10 ml), aqueous sodium hydroxide solution (10%. 20 ml) and water (10 ml) were added m 
8 hours . Wateri iq mi, aq was finered ^ me fittra te was extracted w,th 

Iv.^ ironic iayer was dL (MgSO.) and evaporated. The residue was purified by co.umn 
SSna^hy * *. oelusing a 97:3 v/v mixture ol ch.oroform and methanol as eluent There was thus 

obtained the required starting material (12 g) , c/m RH . 

NMR Specttum: (CDCb) 4 ; 15(s. 1H). 4.55(s. 2H>, 5.04(S. 2H). 6.82(d. 1H). 7.1-7.46(m. 6H). 



16 
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EXAMPLE 9 

The process described in Example 5 was repeated using the appropriate benzoyl azide^ and the 
appTpria^e n place of 3-nitrobenzy, alcohol. T*ere were thus obtained 

^ Slowing table. the structures ol which were confirmed by proton magneto resonance and mass 
spectroscopy and by elemental analysis. 
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CONH - Y 




|Ex. 9 I 
| Compd . No . | 


R 2 1 


Y 


| x | nup. 1 
I 1 <?C) } 

1 1 i 
1 1 1 


] (Note) 1 
| 1 






| 1* 1 


prop-2-ynyl | 


3-roethylbenzyl 


| 0.7 | 196-198 | 

I I ! 
| _ | 214-216 1 

II 1 
| 0.5 | 237-238 I 

1 1 - 1 
| 0-8 I 245-246 t 

I I 1 
) - | 250-253 | 


] 1 
| 2* 1 


prop-2-ynyl 


3-methoxybenzyl 


I 1 
| 3* I 


prop-2-ynyl 


| 3-trif luoromethylbenzyl 


| 1 
| A(D 1 


prop-2-ynyl 


| 3-cyanobenzyl 


1 1 
| 5* 1 


Me 


| 3-nitrobenzyl 



50 



55 
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NOTES 

* The product vas purified by column chromatography on silica 

gel using increasingly polar mixtures of methylene chloride and 
ethanol as eluent. 

(1) 3-Cyanobenzylamine is described in J. Hed. Chem. , 27, 1111- 



EXAMPLE 10 



Oxalyi chloride (0.114 ml) was added dropwise to a stirred solution of r>{N-(3.4KJihydro-2«methyl*3- 
pivatoytoxymemyH^xoquinazoK^ < a39 0> ln a m1xture of 

methylene chloride (15 ml) and. one drop of tfimethylformamide which had been cooled to approximately 
0°C After an initial vigorous reaction, the pate yellow suspension was stirred at 20°C for 2 hours. The 
mixture was evaporated, the residue was resuspended in methylene chloride (15 ml) and the mixture was 
cooled to 5°C A mixture of triethylamine (0.36 ml) and 4-fluorobenzylamine (0.11 g) in methylene chlonde 
(2 ml) was added and the clear solution was stirred at 20°C for 18 hours. The solution was washed with 
water (2x15 ml), dried (MgSO*) and evaporated. The residue was purified by column chromatography on 
silica gel using increasingly polar mixtures of ethyl acetate and petrol (b.p. 60-80°C) as eluent There was 
' thus obtained pKN^.4^Mro-2-memyh3-^ 
amino >N^fliio7obenzyl)benzamide, as a pale yellow oil (242 mg). 

The "product so obtained was dissolved in ethanol (5 ml) and aqueous 2N sodium hydroxide solution 
was added The solution was stirred at laboratory temperature lor 2 hours. The mixture was evaporated and 
the residue was taken up in distilled water (10 ml). The mixture was acidified to pH3 by the addition of 1N 
aoueous hydrochloric acid solution. The precipitate was filtered off, washed with water (3 x 5 ml), and dried 
in vacuo at 70°C for 4 hours. There were thus obtained pW3,4^ihyoYo-^rTX^ 
vlm'eTMVNHpror^-yny^ (containing 0.75 equivalents of water, 0.13 g), 

JTSSSfc Tnmr Wlrn: (CD3SOCD3) 2.35 (s. 3H. CH 3 ), 3.18 (t, 1H, J«« Hz. OCH), 4.32 
(broad s 2H CH 2 ). 4.41 (d. 2H. J = 6 Hz. NHCH2), 4.77(s, 2H. CH 2 ), 6.84 (d, 2H. J=8 Hz, aromatic). 7.05- 
7 17 (m 2H, 'aromatic). 7.25-7.38~(m, 2H. aromatic), 7.54 (d. 1H. J = 6 Hz, aromatic). 7.68 (d of cfs. 1H, J = 6 
and 2 Hz, aromatic). 7.75 (d. 1H. J = 8 Hz. aromatic). 7.88 (d. 1H. J = 2 Hz, aromatic). 8.68 (t. 1H. J-6 Hz. 
CONHCH 2 ); 

Mass Spectrum: (positive ion FAB) m/e (P + 1) 455; 
Elemental Analysts: Found C, 68.5; H, 5.4; N. 12.3; 
C26H23N4Q2F. 0.75 HjO requires C. 68.6; H. 5.0; N. 11.6% 

The p[NH3,4^irrydrp-2-meth^^ 
benzoic adit, used as a starting material, was obtained as follows:- 

Sodium hydride (6;62 g oi a 50% wAw dispersion in mineral oil) was added portion wise to a cold (0-5-C; 
ice-bath) stirred solution of 2.&dimethylquinazoBn-4-one (20.0 g) in dimethylformamide r»25 ml). The 
mixture was stirred at 5°C tor 1 hour. Chloromethyl pivalate (19.8 ml) was added in one portion and trie 
creamy mixture was allowed to warm to laboratory temperature and was stirred for a further 18 hours. The 
mixture was cooled to 10°C and aqueous 1N hydrochloric acid solution was added (45 ml). Ethyl acetate 
(200 ml) was added and the organic layer was separated and combined with further ethyl acetate extracts 
(2 x 100 ml) The combined organic fractions were washed with water (3 x 200 ml), dried and evaporated. 
* The residue was triturated with cold hexane and the white solid was filtered off. washed with hexane and 
dried There was thus obtained 3-(pivaloytoxymethyl>-2,^ O 7 -* 2 9). ™*P. 95-98°C. 

NMR Spectrum: (CDCfe) 1-24 (s. 9H. 3 x CH3). 2.48 (s, 3H. ArCH 3 ). £63 (S. 3H. ArCH 3 ). 6.13 (S. 2H. 
OCH 2 N). 752 (d. 1H. J=8 Hz, aromatic). 7.57 (d of d's. 1H, J = B and 1.5 Hz. aromatic). 8.05 (d, 1H, J = 1,5 
Hz, aromatic); 

Mass Spectrum: m/e (P) 288. 

The product so obtained (15.02 g) was dissolved in warm carbon tetrachlonde (280 ml) and powdered 
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,eave a residue which was grated with cold hexane. The whhe soHdwas fiHered oH and dned. There was 
thus obtained e-bromomethyl-Z-memy^ 612(s 2H 

- NMR Soectrum- (CDCb) 1.22 (s. 9H. 3x CHs). 2.65 (s, 3H. ArCH,). 4.58 (s. 2H. CrfcBr) 6.12 ^ (s. ZH 
ScH,N) 7 STd. Sj-M Hz, aromatic), 7.79 (d ol d's. 1H, J = 8.5 and 2 Hz. aromat*). 8^7 (d. 1H. J = 2 
Hz, aromatic); 

*£Z2tt^^^^ <» ml) was added to a rnirtur e pj-jj 
cn ^ JmTq ten-butyl p[N-{prop-2-ynyl)amino]benzoate (20.0 g) and dimethyHormam.de (280 ml). 
" 5.112, S f^tot^trTa 2K. brown solufion was c^aborajory temple 
and poured onto a mixture ol ice and water (1 L). The mixture ^^^S^^SSS^ 
cold water (2 x 100 ml) and dried. The solid was triturated .n cold d.ethyl ether (300 ml). The white sow 
SL fitrJ oH, washed with ether (2 x 50 ml) and dried. There was thus obtoned tottatf HN-(3 4- 
r y dro! 2 lm l-3-pivaloy to xyme,hy^ 

aroniS! 7^9 (d. 1H. J = 8 Hz, aromatic). 7.67 (d o« d's. 1H. J=8 and 1.5 Hz. aromabc). 7.87 (d. 2H. J-8 
Hz, aromatic). 8.18 (d, 1H. J = 1.5 Hz. aromatic): 

M ^ P ptrc;r^ned (28 g) was added in portions to stirred trifluoroaceec acid (100 ml) and me 
soluS warned aT^boratory Temperature under an argon atmosphere tor 3 hou^ Evaporat,on JeH a 
which wTtrLrated un£r diethyl ether (350 ml). The ^^.^T^Z^^t 
rthar 12 x 50 ml) and dried to give an otl-white solid. There was thus obtained p-[N^3.4-d.nydro-2-memyK> 

ZZ&££#^^ "*» (cortam,n9 0 ^ 

alents of trifluoroacetic acid. 21.0 g) t m4). 143°C. ArCH a > 4 19 

KffcSS ti '2 lit «« i* *• — >• "»* « i BB * ' nmMC) - a,e "■• 

30 1H. J = 1.5 Hz, aromatic); 

Mass Spectrum: (positive ion FAB) m/e (P + 1) 462; 
Elemental Analysis: Found C. 65.0; H. 5.9; N, 8.6; 
C26H27N305. 0.7CF 3 COOH requires C. 65.0; H, 5.5; N, a.3%. 
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EXAMPLE 11 

The process described in Example 10 was repeated using the approbate amine ^J^^^ 
placed ^obenzytemine. "mere were thus obtained the compounds o^bedin 
SnSures ol which were confirmed by proton magnetic resonance and mass spectrometry and by 
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elemental analysis 
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TABLE VII 




H,(T N 



CH 2 -N 




CH,-C = CH 



CONH - A - Y 1 



xH 2 0 



Ex. 11 

Compd. Mo. 
(Note) 



7* 



8* 



9* 



10 



11 



12' 



A-Y 



2-f luorophenyl 



3-f luorophenyl 



4- f luorophenyl 



A-carboxymethylphenyl 



A- ( 1 - ca r boxy e t hy 1 ) phenyl 



A-(carboxypropyl)phenyl 



2,A-di£luorobenzyl 



2 , 6-d i f luorobenzyl 



A-sulphamoylphenyl 



2-(A-nitrophenyl)ethyl 



3-isoxazolylmethyl 



A-ni trophenylsulphonyl 



x | o.p. | 

I (°C) | 

I I 

I I 

1.5 | 235-237 | 

I I 
0.5 | 269-271- | 

1 I 
1.5 | 2A9-252 | 

I t 
1.8 I 270-27A | 



I 



1.5 I 185-187 



3 | 290-295 | 

I I 
1.5 ! 211-213 | 

I I 
1.3 I 198-200 | 

I I 
| 275-278 I 

I I 
3.8 | 255-256 | 

I I 
| 255-256 | 

I I 
3 | 155-160 | 

I L 
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TABLE VII Cont'd 



Ex. 11 
Compd. No. 
(Note) 



13 + 

14* 

15 

16 

17 

18(1) 



A-Y 



4-methoxyphenylsulphonyl 



4-f luorophenylsulphonyl 



3-ni trophenyl 



(2-chloropyrid-4-yl)methyl 



(6-hydroxypyrid-2-yl)roethyl 



(2-benzimidazolyl)methyl 



D. p • 

(°C) 



260 



1.8 | 272-277. 
t 

1.5 | 195-205 
I 

| 245-246 



| 267-272 



1 | salt 



NOTES 

* Elemental analysis shoved that the product also contained 1 
equivalent of sodium hydroxide. 

♦ In these cases the appropriate arylsulphonamide vas used in 
place of an amine. The pivaloyloxy methyl protecting group vas removed 
using the folloving procedure: - 

The appropriate acylsulphonamide so obtained vas dissolved 
in methanol (50 ml) vhich had been saturated vith gaseous ammonia. 
The mixture vas stirred at laboratory temperature for 18 hours. The 
mixture vas evaporated and the residue vas purified by column 
chromatography on a reversed-phase preparative h.p.l.c. column 
(Dynamax 60 A) using decreasingly polar mixtures of methanol and 
vater as eluent. 
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(1) The product vas obtained as the hydrochloride salt and 

shoved the following characteristic NMR signals (CD^SOCD^) 2-36 (s, 
3H), 3.2 (t, 1H), 4.38 (d, 2H), 4.82 (s. 2H), 6.89 (m« 2H), 7.36-8.0 
(m, 9H), 9.09 (ro, 1H). 

10 Information concerning the preparation of the amine starting materials is provided below:- 
fi) The preparation of 3-aminomethylisoxa2ole is described below:- 
Di-isobutylaluminium hydride (1.5 M in toluene, 29 ml) was added to a solution of ethyl isoxazole-3- 
carboxylate (6.1 g; Can. J. Chem., 1970, 48, 475) in toluene (20 ml) which was cooled in an ice-bath. The 
mixture was stirred at laboratory temperature for 16 hours. The analysis indicated that the reduction was 

76 incomplete. A second portion of di-isobutylaluminium hydride (28.8 ml) was added and the mixture was 
stirred for 16 hours. The bulk of the toluene was evaporated and the mixture was poured into a saturated 
aqueous ammonium chloride solution. The precipitate was filtered off and dried. There was thus obtained 3- 
hydroxymethylisoxazole (2.1 g). 

Thionyl chloride (4.2 ml) was added drop wise to a solution of the product so obtained in chloroform (20 ml) 
20 and the mixture was stirred at laboratory temperature for 1 hour. The mixture was evaporated and the crude 
3-chloromethyfisoxazole so obtained was used without further purification. The crude product was dissolved 
in dimethylacetamide (10 ml). Sodium carbonate (approx. 3 g) was added portion wise until the acidity of the 
reaction mixture was neutralised. Sodium aade (1 equivalent) was added and the mixture was stirred at 
laboratory temperature for 1.8 hours. The mixture was partitioned between ethyl acetate and water. The 
25 organic phase was dried (Na^SO*) and evaporated. The residue was purified by column chromatography on 
silica gel using a 1:1 v/v mixture of methylene chloride and hexane as eluent There was thus obtained 3- 
azidomethylisoxazole (1.15 g). 

NMR Spectrum: (CD3SOCD3) 4.6 <s, 2H). 6.65 (d, 1H), 835 (d, 1H). 

A mixture of the product so obtained, 10% palladium-orvcharcoal catalyst (0.22 g) and ethyl acetate (10 ml) 
30 was stirred under an atmosphere of hydrogen for 2.5 hours. The mixture was filtered and the filtrate was 
evaporated. There was thus obtained 3-an^nomethylisoxazole (053 g). 

. (ii) The preparation of methyl 4~{4~amirK>phenyl)butyrate is described below:- 
Thionyl chloride (6.9 ml) was added to 4-(4-nitropheny0butyric acid (10.0 g) which was heated to reflux for 2 
hours. The clear solution was cooled and the excess of thionyl chloride was evaporated. The residue was 
. 35 dissolved in methylene chloride (25 ml) and added dropwise to a stirred mixture of methanol (7.6 ml) and 
pyridine (459 ml) in methylene chloride (100 ml) which had been cooled to -5 °C by immersion in an Ice- 
bath. The mixture was stirred at 20°C for 18 hours, washed wtth dilute aqueous sodium bicarbonate 
solution, and with water and dried. There was thus obtained methyl 4^4-nrtrophenyl)butyrate (9.68 g). 
The material so obtained was dissolved in a mixture of methanol (200 ml) and water (100 ml) and heated to 
40 reflux on a steam bath. Ferrous sulphate heptahydrate (11.71 g) and iron powder (34.0 g) were added and 
the mixture was heated to reflux for 6 hours. The solution was filtered whilst hot Methanol was evaporated 
from the filtrate and the residual aqueous layer was extracted with ethyl acetate. The combined organic 
extracts were dried and evaporated to give a residue which was purified by column chromatography on 
silica gel using methylene chloride as eluent There was thus obtained methyl 4-(4-Bminophenyr)butyrate 
45 (6J22Q). 

(pi) Methyl 2-(4-aminorjtonyl)propanoate was obtained from 2-(4-nitrophenyl)propionic acid by a 
procedure analoguous to that described immediately above. 

frv) The preparation of 4-fluorobenzeneSAJlphonamide is described below:- 
A solution of 4-fluorobenzenesulphonyl chloride (2.0 g) in dry tetrahydrofuran (5 ml) was added dropwise to 
50 a cold (ice-bath), stirred solution of aqueous ammonia (S.G. 0.88, 20 ml). After the addition, stirring was 
continued tor 30 minutes and the precipitated solid was filtered off, washed with water and dried in air. 
There was thus obtained 4-fluorobenzenesulphonamide (0.70 g). 

(v) p-Methoxyberuenesulphonamide was obtained from 4-methoxybenzenesulphonyl chloride using 
the procedure described immediately above. 
55 (vi) The preparation of 4-ami nom ethy l-2-ch toropyridine is described below:- 

A mixture of 2-chloro-4-cyanopyridine (1.9 g). platinum dioxide (0.3 g), acetic anhydride (50 ml) and acetic 
acid (50 ml) was stirred under an atmosphere of hydrogen for 2 hours. The mixture was filtered and the 
filtrate was evaporated. The residue was partitioned between chloroform and dilute aqueous sodium 
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bicarbonate solution. The organic phase was dried (MgSO.) and evaporated to give N-(2-chtoropyrid-4- 

fSJSKS^t « and 6N aeneous hydrochloric acid (72 ml) was heated to re.lux tor 21 
houL The mixture was evaporated and the residue was triturated in a 2:1 v/v mixture ol methylene chlonde 
^JZ^Z^L wasTus obtained the required starting materia. (0.53 * , « ^ hy^tond. salt. 
NMR Spectrum (CfcSOCD,) 4.10 (s. 2H). 7.55 (d. 1H). 7.69 <s. 1H), 8.46 <d. 1H) 8.68 (broad s 2HV 

(viO The 2-aminomethyt-6-hydroxypyridine. used as a starting matenal, .s desenbed .n US Patent No. 

4496734. 
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EXAMPLE 12 



Water (0.5 ml) and triethylamine (0.34 ml) were added to a mixture of MN;3.4-d,hydro-2-me^ 
oxoquinazoU-y^^ < 015 « ■* 3-am.nosuccmrrude J^nen 

Soc 1954 76 2467; 0.14 g) in dimethylsulloxide (5 ml). The mixture was sarred at labocatory 
Safe JrTo dTys and evaporated. The residue was triturated with ^^^^^ 
etheTand dried again. There was thus obtained p^.4-dihydro-2-meth^^ 

^ ()p -2-ynyl)amirK>^.5^oxopyrrondirh3-yl)ben Z amide (contaimng 1 equrvalent oi water. 0.13 g). m.p. 

^^SSSm) 2-32 (s. 3H. CM,). 2*2.7 (m. 1H) 2.8-3 0 (m J iJ 
#c oh CH,\ 4 79 is 2H CH2), 6.85 (d, 2H. J = 8 Hz. aromatic). 7.54 (d. 1H, J = 6 Hz. aromatic). 7.62-7.74 
im . 3H ar^^Tb^s. 1H. Somatic): 8.73 (d. 1H. J = 6 Hz. CONH). 11.18 (s. 1H. CONHCO): 
Mass Spectrum: (positive ion FAB) m/e (P + 1) 443: 
Elemental analysis: Found C. 62.7; H. 4.5; N. 14.8; 
25 C»4H}iNs04. H2O requires C. 62.4; H, 5.0; N, 15.2%. 



EXAMPLE 13 



w A mixture of 6-bromomethyl-2-methyk,uma 2 ofirHl-one (0.45 g). 2 6- lutdme (0.30 "J. !£3- 
fluoro^ny^ftylaminobenzohydrazicle (0.48 g) and dimettvylacetamide (10 rnl) was heated to B0»C lor 4 
n^rrTe rSre was cooled to laboratory temperature, poured into water (50 ml) and exacted w,th ettyl 
Sic TS^O- The combined extracts were washed with water (2 x 25 ml), dried and evaporatedto 
ST. which was purified by column chromatography on silica gel "*ingjr^ngly P*ar 

as Sures 7Z acetate and pTT(b.p. 60-80°C) as eluent There was ^^^^TSS- 
t N^.4^ro-2-m^^ (conta.rong 15 equ.v- 

fSSS&OGD* 1.15 (L 2H. J=7 H, CHjCH.). 2.34 ^ » L CH,) ; . 3^-3.70 (m »£CH 
and OfeCHa). 4.75 (broad 5. 2H. CH 2 ). 6.4<Hi.80(m, 5H. aromatic and NH), 7.10-7.35 (m. 1H. aromaW). 
40 7.55-8.0 (m. 7H. aromatic and NH); 

Mass Spectrum (positive ion FAB): m/e (P + 1) 474; 
Elemental Analysis: Found. C. 63.4; H. 5.6; N, 14.0: 

C.HMN5O2F. 1.5H?0 requires C. 63.6; H. 5* N. 14.8%. 

ThTf^ 35 3 ma,enal - WaS ° bte,n8d 88 

* to "Tsolution 01 ^itrobenzoyl chloride (3.58 g) in methylene chloride (50 ml) was add^ dropvrise toa 

■st.rrcdmlZ of 3-f.uoropheny.hydrazine hydrochtoride (3.14 g). pyridine 

™ m n which had been cooled to 5°C. The mixture was stined at 5°C for 1 hour and at 20°C for 2 hours 
T?e"e.r^itTw^red off. washed with methylene chloride and dried. There was thus obta,ned 

• Q ) was adS poZ^ise. The mixture was stined at 80°C for 2.5 hours, cooled to laboratory temperature 
« was washed wHh water (3 x 50 ml), dried (MgSO.) and evaporated. There was thus 

^a^n^^H^lulamate. the hydrazide so obtained was reacted with ethyl lod,de. There was thus 
obtained the required starting material (1.5 g). 
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EXAMPLE 14 

Dipfienylphosphoryl azide (0.09 ml) and triethylamine (0.12 ml) were added in turn to a solution of N-<4- 
cartx>xybenzyl)-p-[N^^ 

5 (prepared as described in Example 2, 0.13 g) in dimethylsulfoxide (10 mi). The mixture was stirred at 
laboratory temperature for 45 minutes. Aqueous methylamine (33% w/v; 0.05 ml) was added and the 
mixture was stirred at laboratory temperature for 18 hours. The solution was poured into water (50 ml) and 
stirred. The precipitate was isolated, washed with water and dried. There was thus obtained p-{N-<3.4- 
dihyoYo-2-memy1^xcK}uinazolin^ 

to benzamide (containing 1.3 equivalents of water, 79 mg), m.p. 260-263 D C. 

NMR Spectrum: (CDaSOCDa) 2.32 (s. 3H. CH 3 ). 2.77 (d. 3H, J = 4 Hz, NHCKfe), 3.17 <t 1H. J=1.5 Hz, 
OCH). 4.31 (broad s. 2H, CKfe), 4.48 (d. 2H, J = 6 Hz, NHCHsT, 4.76 (s. 2H. CH'), 6.85 (d. 2H, J = 8 Hz, 
aromatic). 7.34 (d, 2H, J = 7 Hz). 7.53 (d. 1H. J = 7 Hz, aromatic). 7.65-7.80 (m. 5H. aromatic). 7.97 (d. 1H, 
J = 2 Hz. aromatic) 8.32lbroad hump. 1H. NH)f&72 (t, 1H, J = 6 Hz. NH); 

75 Mass Spectrum (positive ion FAB): m/e (P + 1 ) 494; 
Elemental analysis: Found C, 67.8; H. 5.6; N, 132; 
C29H27NSO3. 1-3H 2 0 requires C. 67.5; H. 5.7; N, 13.6%. 

20 EXAMPLE 15 

Diphenylphosphoryl azide (0.55 ml) and triethylamine (1.3 ml) were added in turn to a mixture of p-[N- 
(3.4^ihyc*o-2-memyW^xoquin^ acid (0.457 pj. 3- 

nitrobenzylamine hydrochloride (0.66 g) and dimethylacetamide (4 ml) and the mixture was stirred at 
25 laboratory temperature for 16 hours. The mixture was evaporated and the residue was triturated in water to 
give crude product as a solid. The aqueous mother liquors were extracted with ethyl acetate. The organic 
extract was dried (MgSCU) and evaporated to give a second portion of crude product The portions of 
product were combined and purified by column chromatography on silica gel using Increasingly polar 
mixtures of methylene chloride and ethanol as eluent. The product was further purified by column 
30 chromatography on a reversed-phase h.p.l.c. column (Dynamax) eluting with a 3:2 Wv mixture of 
trifluoroacetic acid and water. There was thus obtained p-ir^,4HJihydro-2^ethyl-4<)xoo^rmzorin-6-yh 
methyl)-r>Hprop-2-ynyr)amin^ (containing 0.3 equivalents of 

nffluoroacetic acid. 0.165 g). m^p. 258-262°C (decomposes); 
Elemental Analysis: Found C. 58.9; H, 4.0; N, 13.9; 
"35 C27H22N6CH. 0.3 CFsCCfcH requires C, 583; H, 4.0; N. 143%. 

The H*H3,4KJihydro-2Hnemyl^ «id._ 
used as a"starting material, was obtained as' follows:- 

A mixture of methyl 4-arrwno-2^rfroberizoate (10.6 g; Chem. Abs., 98, 143133e). 2.6-krtkJine (8.14 ml), 
prop-2-ynyl bromide (80% w/w solution in toluene; 7.82 ml) and dimethylacetamide (50 ml) was heated to 
40 80°C for 4 hours. A second portion of prop-2-ynyl bromide solution (7.82ml) was added and the mixture was 
heated to 80°C for 5 hours. The mixture was cooled to laboratory temperature and partitioned between ethyl 
acetate and water. The organic phase was dried (MgSCU) and evaporated. The residue was purified by 
column chromatography on silica gel using methylene chloride as eluent There was thus obtained methyl 
2^itro^(prop-2-ynylamirK))benzoate (6.58 g), m.p. 134-135°C. 
45 A mixture of a portion (2 g) of the ester so obtained, 64*omomethyl-3.4<fihydro-2-r^ 

one (2.6 g), 2.6-lutidine -<2-mi) and dimethylacetamide (10 ml) was heated to 80°C for 4 rwxjrs.-TT>e tnixt)ire 
was cooled to laboratory temperature and partitioned between ethyl acetate and water. The organic phase 
was washed with water, dried (MgSCU) and evaporated. The residue was triturated in ethyl acetate to give 
methyl p-[^3,4-dihydro-2-methyM^ (1 .52 

so g). 

A mixture of the product so obtained. 1N aqueous sodium hydroxide solution (18.5 ml) and ethanol 
(18.5 ml) was stirred at laboratory temperature for 2 hours. The mixture was concentrated by evaporation to 
a volume of approximately 10 ml and acidified to pHl by the addition of 2N aqueous hydrochloric acid 
solution. The precipitate was filtered off, washed with water and dried. There was thus obtained the required 
55 starting material (1 .24 g), m.p. 260-262 °C. 



EXAMPLE 16 
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The process described in Example 1 was repeated except that 6-aminomethyk3.4-dihydro-2-methyl-3- 
pivaloytoxyrnethylquina2oBn-4^ne was used in place of 3*minomethylpyridine. There was thus obtained p- 
[N-(3.4^ihydro-2-methyl^xoqu^ 

^ivaloyloxymethylqiiinazorin^ylmethyObenzamide (containing 1 equivalent of water. 96%). n».p. 191- 

193°C (Example 16, Compound No. 1). 

A mixture of a portion (0.253 g) of the product so obtained. IN aqueous sod.um hydrox.de solution (4 
ml) and ethanol (12 ml) was stirred at laboratory temperature tor 2 hours. The mixture was neutrahsed I by 
the addition of 1N aqueous hydrochloric acid solution and the precipitate so formed was isolated, washed 
with water and with acetone and dried. There was thus obtained p4N-(3.4-dihydro-2-methyl-4-OXoqu.na20l.n- 
6-ylmethylhN-torop-2-ynyl)amirK>^^ ■ 
(containing 07 equivalents of acetone and 0.8 equivalents of sodium hydroxide. 0.169 g). n.p 284-294 C 
NMR Spectrum: (CD 3 SOCD,) 2.34 (s. 6H). 3.17 (s. 1H. C=CH). 4.32 (s. 2H. CH,C=CH). 4.54 (d 2H. 
NHCH 2 ) 4 77 (S 2H). 6.85-7.97 (m. 10H. aromatic). 8.79 (t. 1H. CONH). (Example 16. Compound No. 2). 

T^Vaminomethyl-3.4-dihydro-2-methyl-3-pivaloyloxyme m ylquina20lin-4-one. used as a starting ma- 
terial, was obtained as follows:- 

Using the procedures described in the second and third paragraphs of Note (v). in the portion of 
Example 6 which is concerned with the preparation of starting materials. 6-bromomethyl-3.4-dihydro-2- 
metoyl-3-pivaloyloxymemylquinazoBn^e was reacted with potassium phthaBmide and the resultant 
phthaHmide was treated with hydrazine hydrate. There was thus obtained the required starting matenal.as 
its hydrochloride salt, in 75% yield. The salt so formed (5.6 g) was dissolved in water (20 ml) and the 
solution was basified to pH8 by the addition of 2N aqueous sodium hydroxide solution. The mixture was 
extracted with ethyl acetate (3 x 30 ml). The combined extracts were dried (MgSO«) and evaporated. There 
was thus obtained the required free base starting material (1.04 g). 



EXAMPLE 17 



The process described in Example 1 was repeated except that 6-aminomethyl-3.4d.hydro-3- 
pivaloyloxymethylquinazoUn^one was used in place of 3-aminomethylpyridine. There was thus obtained £- 
[rH3 4^hydro-2-memyl-4-oxoquin^ ^ <x 

pivatoytoxymethylquinazolin^-ylmethyObenzamide (48%). m*. 165-168X (Example 17^ Conjunct No IV 

A mixture of the product so obtained (0.18 g). 1N aqueous sod.um hydroxide solution (2.3 ml) and 
ethanol (8 ml) was stirred at laboratory temperature for 16 hours. The bulk of the ethanol vzsevzpx**. 
water (15 ml) was added and the mixture was acidified to pH5 by the addition of 2N aqueous hydrochloric 
acid solution. The gelatinous precipitate so formed was isolated by centrffugation. washed with water and 
dried The crude product (0.21 g) so obtained was purified by column chromatography on sil.ca gel using 
increasingly polar mixtures of methylene chloride and ethanol as ekient There was thus obtained p^N-<3.4- 
dihydro^-methyHt^xoquinazonn-^^ nf _ 
ylmethyDbenzamide (containing 0.25 equivalents of water and 1.5 equivalents of sod.um hydroxide. 0.066 

NMrSpeS^D^OCD,) 2.37 (s. 3H). 3.18 (s. 1H. C=CH). 4.32 (s. 2H. C*C-C). 4.57 (d. 

4.80 (s. 2H. ArCH 2 ). 6.87 (d. 2H. aromatic). 7.56-8.06 <m. 9H. aromatic). a83 (hump. 1H). (Example 17. 

^ThT^romemyl-S.^^ used as astert^ ^t^T 

obtained from e^romomemyM^ihyur^-pivaloyloxyrT^mylquinazoUn-l-one (J. Med. ^IbJ^-J± 
847) using the procedure described In Note (x) below Table IV in Example 6 i.e. reaction sodium az.de 
and\edJL of the azide so formed by hydrogenation. The action of the 6-b,omomemy. dative was 
carried out at laboratory temperature tor 2.5 hours. The required starting matenal was obtained mB6* 
yield, as a white foam. 

EXAMPLE 18 

The process described in Example 10 was repeated except lhat 6-aminometoyl-3.4^ih^ro-2.3- 
dimethyk,uinazolirwt-one was used in place of 4-fluorobenzylamine. There was thus obtained HN-(3.4- 
dihydroVrnemyl^xoquinazolin^ 

oxoquinazoiin-6-ylmethyl)benzamide (containing 2 equivalents of water. 24%). m.p. 210-21 1»C. 

The 6-aminomemyl-3.4-dihydro-2>dimemylquinazor.n^t-one. used as a starting matenal. was obtained 
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from 3.4^ihydro-2,3,6-trimethylqu!nazolirM-one. as an oily solid in 25% overall yield, using the procedure 
described in Note (xiii) below Table IV in Example 6. 



5 EXAMLE 19 
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6-Bromomethy W.4KJihydro-2-methylquina2olin-4-one (0.56 g) and 2.6-lutidine (0.35 ml) were added in 
turn to a solution of hH3-nitrobenzylh5^ethylam^ (0.43 g) in N-rnethylpyrrolidin- 

2-one (5 ml) and the mixture was heated to 90°C for 4 hours. The mixture was poured into water (50 ml) 
and the resultant mixture was extracted with ethyl acetate. The organic phase was washed with water, dried 
(Na2S0 4 ) and evaporated. The residue was purified by column chromatography on silica gel using ethyl 
acetate and then a 19:1 vAv mixture of ethyl acetate and methanol as eluent There was thus obtained 5-[N- 
(3,4Hjihydro-2^e1hyl-4^^ thiophene-2K»rbox- 
amide (0.055 g), m.p. 155-158°C. 

The h>K3-nltrobenzyl)-5~memylamm^ used as a starting maters, was obtained 

as follows:- * 

Triethylamine (2 ml), diphenylphosphoryl azide (2.5 ml) and 3-nHrobenzylamine (1.2 g) were each 
added in turn to a solution of 5^r+tert-birtoxycartXMyl-N~m^ acid (1.25 g) 

in dimethylformamide (30 ml) and the mixture was stirred at laboratory temperature for 18 hours. The 
mixture was poured into water (200 ml) and extracted with ethyl acetate (4 x 100 ml). The combined 
extracts were dried (NasSCU) and evaporated. The residue was purified by column chromatography using a 
4:1 v/v mixture of hexane and ethyl acetate as eluent There was thus obtained 5-(N-tert^utoxycanx)nykN- 
methylamir»}-^3-n'rtrob^ (1.95 g). as a yellow solid. 

A portion (1 g) of the product so obtained was dissolved in trffluoroacetic acid (20 ml) and the solution 
was stined at laboratory temperature for 2 hours. The solution was evaporated and the residue was 
partitioned between ethyl acetate and a saturated aqueous socfium bicarbonate solution. The organic phase 
was dried (Na&SCU) and evaporated. The residue was purified by column chromatography using a 4:1 v/v 
mixture of hexane and ethyl acetate as eluent There was thus obtained the required starting material (0.43 
g) t as an oil. 
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EXAMPLE 20 

The process described in Example 10 was repeated except that 2-{N-(4-hydroxypyrimidin-2-ylamino)- 
35 ethyljamine was used in place of 4-f luorobenzylamine. There was thus obtained p4^(3.4-dihydro-2-methy»- 
4^xoqutnazrti^ ln 
80% yield, mp. > 300°C (decomposes). 

NMR Spectrum: (Ct^SOCDa) 2.33 (s, 3H). 3.18 (s. 1H). 3.40 (s. 4H), 4.32 (S. 2H). 4.78 (S, 2H). 5.53 (m. 1H), 
6.8-8.2 (m. 9H). 

^ The 2-[r^4^ydroxypyrimidir^2-ylajnino)e1hyl}amirie t used as a starting material, was obtained as 

follows:- . 

A mixture of 4^ydroxy-2-methyrmiopyrimidine (18.5 g) and 2^r^loxycarbonylamino)ethylamine 
(272 g) was heated to 140°C for 2 hours. Ethyl acetate (200 ml) was added and the precipitate was filtered 
off. There was thus obtained 2^2-<ben2ytoxycarlt>onyl^^ t 22 - 7 9). m -P- 

45 145-146°C (recrystallrsed from isopropanol). 

A mbctuib oi a portion (9.8 g) of the product so obtained, ammonium formate (4.3 g). 10% pcKadium-on- 
charcoal catalyst (1 g) and methanol (130 ml) was stirred at laboratory temperature for 18 hours. The 
mixture was filtered and the filtrate was evaporated to give the required starting material. 



EXAMPLE 21 

The process described in Example 12 was repeated except that 3-aminoglutarimide (J. Amer. Chem. 
Soc 1957. 79. 3767) was used in place of 3-aminosuccinimide. The crude reaction product was purified by 
coiurnn chromatography on reversed-phase silica gel (Dynamax) using a 40:60:0.2 v/v mixture of methanol: 
water: trifluoroacetic acid as eluent There was thus obtained r>lN-(3.4Kiihydro-2-methyl-^xoquinazolirv6- 
ylmemylhN-(prop-2-yny0amino>N-(2. eKfioxopiperioln-^yObera^ide (containing 1.3 equivalents of 
trifluoroacetic acid. 32%). m.p. 1 61 -1 68°C. 
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3.18 (t 1H), 4.33 (t. 

8.39 <d. 
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15 
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NMR SpecUum: (CD,SOCD,) 2.02 <m. 2H). 2.40 (s. 3H). 2.62 (m. 1H). 2.77 <m. 1H). 118 C. 1H). 
2H), 4.7V(m. 1H). 4.83 (s. 2H). 6.86 (d. 2H). 756 (d. 1H). 7.71 <d. 2H). 7.72 (g. 1H). 8.01 (d. 1H). 
1H), 10 77 (S.1H); 

Mass Spectrum: (positive ion FAB) m/e (P + 1) 458; 
Elemental Analysis: Found C. 54.8; H. 4.2; N, 11.4; 
C* 5 H 23 NsO«. 1.3CF 3 CO*H requires C, 54.7; H, 4.0. N. 11.6%. 

EXAMPLE 22 

Using the procedure described in Example 10. pW3.4^.hydrc-3^oyloxvme^^ 
vlmethyl V(prop-2-ynyl)amino]ben20ic acid was reacted with 3-nitrobenzylamine to g.ve iN-tf .4-dihydr<Ht- 
oxc^inazolin^ylrro^ (containing 1 equivalent of wa- 

ter. !^>- m *-^"^^ 

acid used ai a-starting material, was obtained by reacting 6-bromomemyl-3.4^ihydro-3-piyak)ytoxymemy!- 
quinazolin-4-one [UK Patent Specification No. 2175903B1 with tert-butyl p-(prop-2-ynylamino)benz^ and 
by treating the resultant product with trifluoroacetic acid. There was thus obtamed the required staring 
material in 53% yield. m.p. 93-96°C. 

EXAMPLE 23 

Using the procedure described in Example 10. pH-^^-dihydro-S-pivaloylo^memy^xc^uir^olirv 
as 6-vlmethyrhr«prop-2-ynyl)amino]ben2oic acid was reacted with 3-aminomethylpyridlne to give p-(N-(3.4- 
dihydroJ^inazdin^y^^ (conta.n,ng 45 

equivalents of water. 61%). m.p. 137-139°C. 

so EXAMPLE 24 

The process described in Example 5 was repeated except that N^anomethylhN-methylamine was 
used in place of S-nitrobereyl alcohol. The reaction mixture was stirred at laboratory temperature for 16 
hours The mixture was evaporated and the residue was purified by column chromatography onsiticagel 
as X^easi^y poiar mXes of methylene chloride and ethane, as eluent There was «u* obtained p- 
r^.4Klihydro-2-memyMHWoqu^ 

Snylbenzamlde (68%). m.p. 214-215°C. and H-N^.4^ihydro-2H»ethyl^c>qul^^ 
(p^-ynylJaminohrH^xahydr^^epin-T-yrTpr^ 

i^ %) , m p . 208-llOoC. (this product arising from reaction of the benzoyl azide with 1,8-d.azabicycto- 
40 l5.4.0]undec-7-ene). 

EXAMPLE 25 

<s Usino the procedure described in Example 5. p-t-^(3.4Kfihydr6-2Hnethyl^xoquir^lin^y«rnethy^ 
NHnethyLlnolbenzoyl azide was treated with L-hiitidTne. The mixture was stined at laboratory tempera- 
^tTfSrs. Tn; mixture was evaporated, the residue was dissolved in w ~ J»»«^~- 
acidified to P H4 by the addition of 2N aqueous hydrochloric acid. The precipitate so formed was isolated by 
Walton and purified by column chromatography on silica gel using a 9:1 v/v mbcture ^chlorotorm 
aTmSSo. Z ebent. There were thus obtained pW^ihydro^-memy.^^ 
N^ethylaminohhH^hexahydro-2-oxoazepin-1-yl)pr5pyl)benzamide (containing 1.8 equivalents of wate^ 
?£r™Tl55T5rC. (the product arising from reaction of the benzoyl azide with 1 .*d,azab,cydo[5.4:0h 
undeo7-ene). 

EXAMPLE 26 

Using the procedure described in Example 10, ? [.^(3,4^h^^ 
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4^xoquina2oIin^ylme%lhN-(prop-2-ynyl)amino]ben2<MC acid was reacted with 3-nitrobenzyIamine. There 
was thus obtained p4NK3.^ihydro-74luorch2-metty 

(3-nitrobenzyl)benzamide (containing 1.5 equivalents of water, 76%. m.p. 235-237°C. 

The p-[-N-(3,4-dihydro-7-fluoro-2-m^ 4^xoquinazolirv^ylmethyl)-N-{prop-2- 
5 ynyl)amino]benzoic acid, used as a starting material, was obtained as follows:- 

3 1 4-Dihydro-7-fluoro-2,6-dimethylquina2olin-4-one was prepared from 3-fluoro-4-methylacetanilide using 
the procedure described in UK Patent Specification No. 2202847A for the preparation of 3 > 4-dihydro-2,6,7- 
trimethylquinazolin-4-one from 3,4-dimethylacetanilide. 

Using the procedure described in the four paragraphs of the portion of Example 10 which is concerned 
10 with the preparation of starting materials, the product so obtained was converted in 15% yield to p-[-N-{3.4- 
dihydro-7-fluoro-2-memyl-3-pi^ 
acid. m.p. 173-1 74°C. 



/5 EXAMPLE 27 

The procedure described in Example 26 was repeated except that 3-amirK>methytpyridine was used in 
place of 3-nitrobenzylamine. There was thus obtained p-[N-(3,4-dihydro-7-fluor^^ 

ylmethyl)-NKprop-2-ynyl)amino^ (containing one equivalent of water), m.p. 

20 251-253°C7 

The procedure described immediately above was repeated except that 3-cyanobenzylamine was used 
in place of 3-aminomethylpyridine. There was thus obtained ^^yarwben2y!}^N^.4<Jihydr^ 
methyM-oxoquinazolin-6-ylmethyl)-^ (containing 0.75 equivalents of water), 

m.p. 232°C. 



EXAMPLE 28 

Using the procedure described in Example 10. HN-(3,4-dihydro-2-fnethyl-4-oxo-3- 
oo pivaloytoxymethylquinazorin acid was reacted with 3-nitroben- 

zylamine to give p4N-<3,4H3ihydr(>-2-rnemyK^ 

nrtrobenzyObenzamidelcontaining 1 equivalent of water) in 46% yield, m.p. 230-232°C. 

The p^hH3,4-dihydro-2-methyW-oxo~^ 
aminoIbenzokTacld, used as a starting material, was obtained by reacting &*bromomethyi-3,4-dihydro-3- 
35 prvaloytoxyrnethyk^ir»a^Hn-4-one [UK Patent Specification No. 2175903B] with terMxrtyl p-(2-acetox- 
yethylamino)benzoate [prepared by the reaction of tort-butyl p* aminobenzoate with 2-acetoxyethyl bromide, 
and by treating the resultant product with tirfluoroacetic acidjT There was thus obtained the required starting 
material as a foam. 

40 

EXAMPLE 29 

Using the procedure described in Example 10. p^N-{3,4-dihydro-2-methyi-4-oxo-3- 
pivaJoylcoymemylquinazoIir^ acid was reacted with 3- 

<s cyanobenzylamine to give ^3-cyancbenzyO-p-[^,4Kiihyd^ 
hydroxyethyl)amino]ben2amide, m.p. 1 1 0-1 12°C, as a foam. 



EXAMPLE 30 

The procedure described in Example 10 was repeated except that 2-amtnomethylquinoxaJine was used 
in place of 4-fluorobenzylamine. There was thus obtained HN-fl^ihydrc^-mem 

oxoquma2oHn-^ylmethyl)-f^r^ in 23% vieW ' m.p. 

126?C. 

The 2-aminomethylquinoxaline, used as a starting material, was obtained from 2-bromomethylquinox- 
aline using the procedure described in Note (2) below Table I in Example 1. 
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EXAMPLE 31 

Using the procedure described in Example 1. 0;aminc^[^ 
ylm^y^ ^^ynyOamir^lbenzoic acid was reacted with 3^nrtroberaytamme to give 

rlTwas cooled to laboratory temperature and partitioned between ethyl acetate and a saturated 

^thyte chioride and methanol as eluenL There was thus obtained methyl o-am.no^K-O.^hydro-a- 
memvl^xoquif^olirv6-yimethyl>-N-<prop-2-ynyl)aminoJbenzoate (0.1 Q. 36% . „ rnnann , ,? 

A SuTol the product so obtained. IN aqueous sodium hydroxide solute (0.72 ml) and ' Fopa~'(2 
n TkZJh to f»°C tor 30 minutes. The mixture was evaporated, water (2 ml) was added and the 
^rSdSed^pH S bTtTaddKon ot 2N aqueous hydrochloric ac* so^on. 
wT^lated by centrifugal and dried. There was thus obtained the required startmg matenal (0.9 g. 



94%). 



25 EXAMPLE 32 



30 



■n» nmcedure described in Example 5 was repeated except that 3-aminomethylpyndme-N^ox,de (J. 
,.J^r^M7 Z TzL was used in place of 3-nitrobenzyl alcohol. The reaction mixture was 
— Tar*. SJr wa^ssTedTwater and the solution was acidified to pH5 by the addition of 2N 

oxidopyrio^3-ylmethyl)ben2arnide (0.60 g, 66%). m.p. 170-171°C. 
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EXAMPLE 33 



60 



55 



A mixture of pentafhK>ropheny1.^ 

5 « 2 sr^ssam sis mt^» 

SS rJSS«T2S l>matography on si^ ge, using a 1:1 v* mixture of. 1exa£ and 
X<^e«e as eEent There was thus obtained the required starting matenal (135 g). m* 143-144 C. 
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The 4-aminomethyl-2-hydroxypyiidine l used as a starting material, was obtained as follows:- 
A mixture of 2-chloro-4-cyanopyridine (7.7 g), platinum dioxide (1.1 g), acetic anhydride (77 ml) and 
acetic acid (77 ml) was stirred at laboratory temperature under an atmosphere of hydrogen tor five hours. 
The mixture was filtered and the filtrate was evaporated. Trie residue was purified by column chrornaiog- 
5 raphy using increasingly polar mixtures of hexane and ethyl acetate as eluent There was thus obtained 4- 
acetamidomethyl-2-chloropyridine (2.4 g), m.p. 83°C. 

A mixture of a portion (1 .6 g) of the product so obtained and concentrated hydrochloric acid (20 ml) was 
heated to reflux for four days. The mixture was evaporated to give the required starting material (1.1 g. 
recrystallised from ethanol). 
to NMR Spectrum (CD 3 SOCD 3 ) 3.89 <q. 2H), 6.42 (d. 1H), 6.52 (s. 1H), 7.49 (d, 1H), 8.68 (broad s, 3H). 



EXAMPLE 34 

The procedure described in Example 33 was repeated except that 3-aminomethyl-6-hydroxypyridine 
was used in place of 4-aminomethyl»2-hydroxypyridine. There was thus obtained p-[N^3,4-dihydro-2- 
methyl^xc>quinazdin^ylm^ in W% 

yield, m.p. 258°C. 

The 3-arninomethyl-6-hydroxypyridine, used as a starting material, was obtained from 3-cyano-6- 
methoxypyridine using the procedure described in the portion of Example 33 which is concerned with the 
preparation of 4-aminomethyl-2-hydroxypyridine except that, in the second step described therein. 48% 
aqueous hydrobromic acid was used in place of concentrated hydrochloric acid. There was thus obtained 
the required starting material, as the hydrobromide salt m.p. 239°C. 



EXAMPLE 35 

The procedure described in Example 5 was repeated except that 4-aminomethylpiperidine was used in 
place of 3-nitrobenzy! alcohol to give Hr^(3,4^ihydro-2^emyl^xoquina2olin-6- ylme1hyl)-N-(prop-2- 
ynyl)amino>r^(piperidm^ (containing 3.5 equivalents of water), m.p. 130-133°C 

(decomposes). 



EXAMPLE 36 

The procedure described in Example 5 was repeated except that 2-aminomethyl-N-ethylpynolidine was 
used in place of 3-nitrobenzyl alcohol. There was thus obtained p-f^;4Kfihydro-2-memyl-4^^ 
6-ylmetbyl)-^rop-2-yny^ (containing 1.3 equivalents of 

water), m.p. 139-143°C (decomposes). 



EXAMPLE 37 

The following illustrate representative pharmaceutical dosage forms containing the compound of formula 
45 |, or a pharmaceutically-acceptable salt salt therof (hereafter compound X), for therapeutic or prophylactic 
use in humans:- 



(a) Tablet I 


mg/tabtet 


Compound X...1. 


100 


Lactose Ph.Eur..... 


182.75 


Croscarmellose sodium 


12.0 


Maize starch paste (5% w/v paste).-.. 


2.25 


Magnesium stearate 


3.0 



50 





(b) Tablet II 


mg/tabtet 


6 


Compound X..... 

Lactose Ph.Eur 

Croscarmeltose sodium 

Maize starch 

. Pory^nylpyrrolidone (5% w/v paste) 

Magnesium stearate 


50 

223.75 

6.0 
-ten 

2.25 
3.0 



io 



f (c) Tablet III 


mg/tablet 


Compound X — 
Uctose Ph.Eur..... 
Croscarmellose sodium..... 
Maize starch paste (5% w/v paste)..- 
Magnesium stearate..... 


1.0 
93.25 
4.0 j 
0.75 
I 1.0 



20 



(d) Capsule 


mg/capsute 


Compound X..~. 
Lactose Ph.Eur-... 
Magnesium stearate — 


10 mg 
488.5 
1.5 



(e) Injection I 


(50 I 
mg/ml) | 


Compound X..-. 

1M Sodium hydroxide solution..... 

0.1M Hydrochloric acid (to adjust pH to 7.6) 

Polyethylene glycol 400.— 

Water tor injection to 100% 


5.0% w/v 1 
15.0% wA/ 

4.5% w/v 



50 



(f) Injection II 


(10 1 
mg/ml) 1 


Compound X — 

Sodium phosphate BP..... 

n ,m cnriium hvdroxkJe solution 


1 .0% w/v | 
3.6% w/v J 
15.0% w/v l 


Water for Injection to 100% ! 
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(g) Injection III 


(1mg/ml, 
buffered to 
PH6) 


Compound X 

Sodium phosphate BP 

Citric acid — 

Polyethylene glycol 400 


0.1% w/v 
2.26% w/v 
038% w/v 
3.5% w/v 


Water for injection to 100% 



The above formulations may be obtained by conventional procedures well known in the pharmaceutical art. 
The tablets (a) to (c) may be enteric coated by conventional means, for example to provide a coating of 
is cellulose acetate phtriaiate. 



CHEMICAL FORMULAE 

20 
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wherein R 1 is hydrogen or amino, or alky I or aJkoxy each of up to 6 cartoon atoms; 

or R 1 is alkyl of up to 3 carbon atoms which bears a hydroxy substituent, or which bears one, two or three 
flupro substituents; 

or R 1 is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 

from halogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl. aJkenyl, alkynyl. hydroxyaikyl. halogenoalkyl or cyanoalkyl each of up to 6 
carbon atoms; 

wherein Ar is pbenylene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from halogeno. hydroxy, amino and nitro. and from alkyl. alkoxy and halogenoalkyl each of up to 3 
carbon atoms; 

wherein L is a group of the formula -CO.NH-, -NH.CO-, -CCXNR 3 -, -NR 3 .CO. -CH = CH-. -CH 2 0, -OCrV. 
-CH2S-, -SCH 2 -. -CO.CH2-, -CH 2 .COor -CO.O, wherein R 3 is alkyl of up to 6 carbon atoms; and 
wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof, or 

Y is a group of the formula -A-Y 1 in which A is alkylene, cycloalkylene, alkenylene or alkynylene each of up 
to 6 carbon atoms, and Y 1 is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; wherein one constituent methylene group in A may be 
replaced by an oxy, thio, sulphinyl. sulphonyl or imino group or an alkylimino group of up to 6 carbon 
atoms; 

and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo, amino, nitro. cyano. carbamoyl, 
sulphamoyl, carboxy and halogeno. from alkyl, alkylamino. dialkylamino, N-alkylcarbamoyl. N,N-dialkytear- 
bamoyl, alkoxycarbonyl, alkanoytoxyaJkyl. alkylthio. alkylsulphinyl, alkylsulphonyl. alkoxy, halogenoalkyl, 
hydroxyaikyl. aminoalkyl. alkylaminoalkyl, dialkylaminoaJkyl, carboxy alkyl, alkoxycarbonytalkyl, carbamoylal- 
kyl. f^aJIcylcarbamoylalkyl and N.N-dialkylcarbamoyialkyf each of up to 6 carbon atoms and from phenyl, 
pyridyi and phenylalkyl of up to 10 carbon atoms, and wherein each of said phenyl or phenylalkyl groups 
may bear a substituent selected from halogeno and nitro. and from alkyl and alkoxy each of up to 3 carbon 
atoms; 

or a pharmaceuticaJiy-acceptable salt thereof; 

provided that when R 1 is hydrogen or amino, or alkyJ of up to 6 carbon atoms, and L Is a group of the 
formula -CONH-, then Y is not tetrazolyL 

2. A quinazoline of the formula I as claimed in claim 1 wherein H\ is hydrogen or amino, or methyl, 
ethyl, methoxy or ftuoromethyl; 

wherein the quinazoline ring may bear no further substrtuents or may bear one further substituent selected 
from fluoro. chloro, methyl and methoxy; 

wherein R 2 is methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl. 2-hydroxyethyl, 3-hydroxypropyl, 2-fluoroethyl, 
2-bromoethyl or cyanomethyl; 

wherein Ar is 1 ,4-phenylene, thienylene, pyridylene, pyrimkJinytene or thiazolylene which is unsubstituted or 
which bears a substituent selected from fluoro, chloro, bromo, hydroxy, amino, nitro. methyl, methoxy and 
trifluoromethyl; 

wherein L is a group of the formula -CO.NH-, -CO.NR 3 - or -CO.O-, wherein R 3 is methyl or ethyl; and 

Y is phenyl. 2>5-dfc>xopyrrolidinyl or 2,&-dioxopiperidinyl.'or Y is a group of the formula -A-Y 1 in which A is 
methylene, ethylene. ethylkJine, trimethylene. propy'idene, . propylene, butylidene. isobutylidene or 
tetramethylene and V is phenyl, furyl. thienyl, pyridyi, quinofyl, isoquinolyl, pyrazinyl, pyrimidinyi, 
quinazolinyl. pyridazinyl. indotyl. imidazolyl. benzimidazolyl. pyrazoiyl, indazolyl, oxazolyl. isoxazolyl, 
thiazolyl. 1 ^.3-triazolyl. 1 ,2,4-triazolyl. tetrazolyl or hexahydrr>2-oxoazepin-1-yl; 

wherein one constituent methylene group in A may be replaced by a thio, suiphinyl, sulphonyl or imino 
group; and 
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wherein each d said phenyl or heteroaryl groups, or hydrogenated denvatrves thereof, may be ^nsub- 
stHuted or may bear up to three substituents selected from hydroxy, oxo. ammo nitro cyaro. carbamoyl. 

' sulohamoyl carboxy. fluoro. chloro. bromo. methyl, ethyl, methylamino, ethylamino. dimethylam.no 
diemylamino. N-methy.carbamoyl. ^.carbamoyl. N,N-dimethylcarbamoyt N.tjWiethylcarbamoyl. 

5 methoxycarbonyT. ethoxycarbonyl. tefrbutoxycaftonyl. isobutyrytoxymethyl. pjvaloylo^metJiyl. methytthio 
ethylthio. methylsulpKnyl. ethysulphlrTyl. methylsulphonyl. ethylsulphonyl. methoxy ethoxy, Wluoromethy . 
carboxymethyl. 1 -carboxy ethyl. 2-carboxyethyl, JKarboxypTopyl, carbamoylmethyl. N-methylcarbamoyl- 
methyl. N.N-dimethylcarbamoylmethyl. phenyl, pyridyl. benzyl, phenethyl or phenylpropy I and wherein any 
phenyl group within said substituents may bear a subslituent selected from fluoro. chloro. bromo. nrtro. 

io methyl, ethyl, methoxy and ethoxy; 

or a pharmaceirtically-acceptable salt thereot. mc «^^, „ 

3 A quinazoline of the formula I as claimed in claim 1 wherein R' .s am.no. methyl, methoxy or 

USSntrquinazoline ring may bear no further substituents or may bear one further substituent selected 
is from fluoro, chloro, methyl and methoxy; 

wherein R* is methyl, ethyl, prop-2-enyl or prop-2-ynyl; 

wherein Ar is 1.4-phenylene. thienylene. pyridylene or thiazolylene which is unsubstrtuted or which bears a 
fluoro or nitro substituent; 

wherein L is a group of the formula -CO.NH- or -CO. 0-; and 
a, Y^eny « v7a group of the formula -A-Y in which A is methylene, ethylene ethyl^ene. ^ethyjene^ 
propyfidene. propylene or isobutylidene and Y is phenyl. 2-thienyl. 2-pyndyl ^PY™*'; ^" dy '\ * 
cuinolvl 4<juinolyl frquinotyU 2-pyrimidinyl. 4-pyrimidinyl. G-quinazolinyl. 3-indolyl. 1 imidazolyl. 2-im- 
SUJSa 2-th'azotyl. S-thia*,.* t.2.4-tnazoM-yl. 1*Hri«M*l or tetrazol- 

5-yh or Y is phenylsulphonyl; and 
* wherein each of said phenyl of heteroaryl groups may be unsubstrtuted or may bear up to three 
substituents selected from hydroxy, oxo. amino, nitro. cyano. carbamoyl, carboxy. fluoro. chloro. methyl 
ethyl. r^ethylcarbamoyl. N.N-dimethytearbamoyl. metf»xycarbonyl etho^carbonyl. P^'^™ 1 ^ 
method, trifluoromethyl. caTboxymethyl. t^arboxyethyl. 2-carboxyethyl. 3-cartx>xypropyl. 4-pyndyl and 
benzyl; 

30 or a pharmaceutically-acceptable salt thereof. m . . 

4. A quinazoline of the formula I as claimed in claim 1 wherein R 1 15 amino, methyl or methoxy, 
wherein the quinazoline ring may bear a methyl substftuent in the 7-position; 

w£2n Z t TZ^ZESivL or is pyridyl with the group -L-V in the 2-posmon, or is 
35 2-fluoro-l Aphenytene with the group -L-Y m the 1 -position; 

wherein L is a croup of the formula -CONH-; _ . , 

SHme^ Yfebenzyf or phenyteulphony. which may bear a nitro. cyano. «rboxy « ^omettty. 
substituent, or Y is thiazoi-5-ylrnethyl or 1 A3.6-tetrahydro-2,6<lioxopynmid1tHt-ylmethyl. or Y is 2.3- 
dihydro^oxoqulnazorm^-ylmethyl which may bear one or two methyl substituents; 

40 " .Teamed ,n ctaim 1 wherein R< is methyt; wherein the puinazoline 

rino may bear a methyl substituert in the 7-position; wherein R* is methyl or prop-2-ynyl; 
wherein Ar is 1.4-phenylene, or 2-fluoro-l .4-phenylene with the group -L-Y m the 1-posroon; 
wherein L is a group of the formula -CO.NH-; and 

?! a group oMhe formu.a -A-Y in which A is methylene and Y is 

cyLphen74^arboxyphenyl cx 3-tnHuommethy.phenyl. or Y is 5-thiazotyl. 2.3^.hydro^xo q uina 2 ohrv6- 
yl.2.3-dihydro-2-methyi^t-oxoquina2oBr^6-yl or 2^-dihydro-2AHiimethyM-oxoqu.na 2 ol.n^-yl; 
or a pharmaceutically-acceptable salt thereof. 

6. A quinazoline selected from the group of compounds:- ^^wn.^u.' 
H N-a4^mydr*2-memyM-oxo^^ 

» p^s^hydro^-memyM-oxc^ 

^j^i^ihydr^-memyW^x^^ 
carboxamide; 



45 
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rtN-(3.4^ihydro-2-metho^^ 
^[N-(2-amino-3,4^hydro-4^^ 
^[^3.4Kjihydro-2^etW 
antT 

5 p4NH3 t 4KJihydro-27KfimethyM^oquina2ofi 
benzamide; 

or a pharmaceutically-acceptable salt thereof. 

7. A quinazoline of the formula I as claimed in claim 1 wherein R 1 is alkyl or alkoxy each of up to 6 
carbon atoms; or R 1 is alkyl of up to 3 carbon atoms wbich bears a hydroxy substituent, or which bears 
10 one, two or three fluoro substituents; or R 1 is hydroxyalkoxy of up to 3 carbon atoms or aJkoxyalkoxy of up 
to 6 carbon atoms; 

wherein the quina2oline ring may bear no further substituents or may bear one further substituent selected 
from halogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl. alkenyl. alkynyl. hydroxyalkyl, halogenoalkyl or cyanoalkyi each of up to 6 
75 carbon atoms; 

wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from halogeno, hydroxy and amino, and from alkyl, alkoxy and halogenoalkyl each of up to 3 
carbon atoms; 

wherein L is a group of the formula -CO.NH-. -NH.CO, -CO.NR 3 -. -NR 3 CO. -CH = CH- t -CH 2 0. -OCH 2 -. 
20 -OfeS-. -SCH2-, -CO.CHr. -Crfc.CO-or -CO.O. wherein R 3 is alkyl of up to 6 carbon atoms; and 

wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms* or heteroaryl or a 
hydrogenated derivative thereof; or 

Y is a group of the formula -A-Y 1 in which A is alkylene, cycloalkytene. alkenyiene or alkynylene each of up 
to 6 carbon atoms, and Y 1 is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
25 heteroaryl or a hydrogenated derivative thereof; 

wherein one constituent methylene group in A may be replaced by an oxy. thio. sulphinyl, sulphonyl or 
imino group or an alkylimino group of up to 6 carbon atoms; 

and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear one or two substituents selected from hydroxy, amino, nrtro. cyano. carbamoyl. 

30 carboxy and halogeno. from alkyl. alkylamino, dialkylamino, N-aJkylcarbarnoyl, N ,N-dialky Carbamoyl, alkox- 
ycarbonyl, aJkyithio, alkylsulphinyf, alkylsulphonyl, alkoxy. halogenoalkyl, hydroxyalkyl. aminoalkyl. a)- 
kytaminoalkyl. dialkylaminoalkyl. carboxy alkyl, alkoxycarbonylalkyl. carbamoylalkyl. N-alkytearbamoylalkyl 
and N,lNWialKylcarbambylalkyJ each of up to 6 carbon atoms and from phenyl and phenytalkyl of up to 10 
carborfatoms, and wherein each of said phenyl groups may bear a substituent selected from halogeno and 

35 from alkyl and alkoxy each of up to 3 carbon atoms; 
or a phannactf utically-acceptable salt thereof, 

provided that when R 1 is alkyl of up to 6 carbon atoms, the quinazoline ring bears no further substituents or 
bears one further substituent selected from halogeno and alkyl of up to 3 carbon atoms, R 2 Is alkyl, alkenyl 
or alkynyl each of up to 6 carbon atoms. Ar is phenylene which is unsubstituted or bears one or two * 
40 substituents selected from halogeno. hydroxy and amino, and L Is a group of the formula -CONH-, then Y is 
not tetrazo4-5-yf . 

8. A quinazoline of the formula I as claimed in claim 1 wherein R 1 is methyl, ethyl, methoxy or 
fluoromethyl; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
45 from fluoro, chtoro. methyl and methoxy; 
- whetein R 2 is hydrogen, methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl. 2-hydroxyethy:. 3-hydroxypropyl. 2- 
fluoroethyl, 2-bromoethyl or cyanomethyl; 

wherein Ar is 1 ,4-phenytene, thienylene, pyridylene, pyrimidinytene. thiazolylene or thiadiazolylene which is 
unsubstrtuted or which bears one or two substituents selected from fluoro. chtoro, bromo, hydroxy, amino, 
so methyl, methoxy and trifluoromethyi; 

wherein L is a group of the formula -CO.NH-. -NH.CO-, -CO.NR 3 -. -NR 3 .CO-. -CH = CH-. -CHaCh -C0.OV 
or -CO.O, wherein R 3 is methyl or ethyl; and * 

Y is phenyl, naphthyl, tetrahydronaphthyl. pyridyl, quinolyl. isoquinolyl, pyrimidinyl, indolyl, imidazolyl, 
benzimkJazofyl, pyrazofyl, indazolyl, oxazolyl. thiazolyl. 1 ,2.3-triazolyl. 1^,4-triazoryl. thiadiazolyl or 

55 tetrazolyl; or 

Y is a group of the formula -A-Y 1 in which A is methylene, ethylene, ethylidene. trimethylene, propylidene, 
propylene. 1-rsopropylethylene or tetramethylene and Y 1 is phenyl, naphthyl. tetrahydronaphthyl, indenyl. 
indanyl. pyridyl. quinolyl, isoquinolyl. pyrazinyl, pyrimidinyl. pyridazinyl, indoryl. imidazolyl. benzimidazolyl, 
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30 



35 



nvrazolvl mdazolyl. oxazolyl. miazol^ ^ , , u , 

congruent methylene group in A may be replaced by an oxy. thio. s^yl or sulphonyl 

Sn^ach of said aryl or heteroaryl groups, or hydrogenated derivatives thereof may be unsubstituted 
or may bear one or two substituents selected from hydroxy, amino, nitro. cyano. carbamoyl, caiboxy. fluoro 
chloro. bromo. methyl, ethyl, methylamino. ethytomino, dimethylamino. diethylam.no. ^emyicarbarnoyl. 
N-etfwtearbamoyl. N.N-dimethylcarbamoyl. N.N-diethylcarbamoyl. methoxycarbonyl u etfK,xycarbonyl. tert- 
butoxycarbonyl. meWthio. ethylthio. methyTsulphinyl. ethylsulphinyl. isopropylsulphmyl. ™*y**^ 
S'Phonyl isopropylsulpbonyl. methoxy. ethoxy. trifluoromethyl. carboxymethyl ^rto^ethyl. car- 
oamo y .methi N^ery^rtemoylmethyl. N^imethytaarbamoylmethyl. phenyl, benzyl, phenethy l or 
pnTylpropyrand wherein each of said phen-yFgroups may bear a substituent selected from fluoro. chloro. 
bromo. methyl, ethyl, methoxy and ethoxy; 
or a Dharmaceutically acceptable salt thereof. 

provided that when R 1 is methyl or ethyl, the quinazoline ring bears no further substituents or bears one 
further substituent selected from fluoro, chloro and methyl. 
R 2 is methvi. ethyl, propyl, prop-2-enyl or prop-2-ynyi, 

1 1 tTpnenyie Teh teTnsubstituted or bears one or two substituents selected from fluoro. chtoro. 
bromo. hydroxy and amino, and 

L is a group of the formula -CONH-. then Y is not tetrazoi-5-yl. 

g A quinazoline of the formula I as claimed in claim 1 wherein R' is methyl, ethyl, methoxy or 

^rSe'quinazoHne ring may bear no further substituents or may bear one further substituent selected 

r^'i^CX^S^opy.. prop-2-enyl. prop-2-ynyl. 2-hydroxyetnyl. 3-hydroxypropyl. 2- 

SSS EZZXESSS*. «*t*W or MHJHft. w«ch is united or which 
*Z Z» or two substLents selected from fluoro. chloro. hydroxy, amino and methyl; wherein L .s a group 
of the formula -CO.NH-. -CO.NR 3 - or -CO.O-. wherein FP is methyl or ethyl; and 
Y Is Dhenvl pyridyl. pyrimidinyl. imidazolyU thiazolyl or 1.2.3-triazolyl: or 

? fs^pHe Kmuto -A-Y> in which A is methylene, ethylene, ethylidene or and VMs 

phlanyl naphthyl. pyridyl. quinofyl. Isoquinotyl. pyrimidinyl. indotyl. imidazofyl. benzimidazolyl. pyrazotyl. 
im ^otVl.thia2olyl.1^triazofyl.1A4-1riazolyl.miadi8 2 olyfw 

wteSn each o said aryl or hetomaryl groups may be unsubstituted or may bear one or two substtuents 
TeZt^ Lto. 2o, fluoro. methyl, carbamoyl. m ^ 
ycarbonyl. ethoxycarbonyl. methylsulphinyl. methyteulphonyl. methoxy. trifluoromethyl or benzyl. 

W B T7:^7ZTr^^T^ in c»m , wherein W is methy,; wherein # b ^jjjgjn. 
methvi' e*v1 lxoD-2-ynyl or 2-fluoroothyl; wherein Ar Is 1 .4-pheny tone or thien-2.^f,yl. or Is pynd-25-diyl 
r!2LSS!2^ the group ^Y in the 2-position. or is 2-fluoro-t .^henytone with the group -L-Y 



W whTein^oup of the formula -CO.NH-. -COXW- or -C0.0-. wherein R3 is methy. or ethyl; and 

Y^oIuP^tormute -A-Y 1 in which A Is methylene, ethylene. ethylidene or trimethytene and J is 
pblnySoyl^pyridyl. Uridyl, t-isoquinolyl. 3-isoquinotyl. 4-isoquinofyl. *™*^S?™^ 

pyrazotyl. 3-indazolyl. 2-thiazolyl. 4-thiazotyf. 5-thiazolyl. 1.2.3-tnazoM-yl. 1,2.4-tnazolO-yl. 1.2.4-tnazoM-yl. 

^S'oi" ^T^Z^T^y be unsubstituted or may bear one or two substituents 
SSSi X *i rSSStl-S: niy., ethoxycarbonyl. methylsulphinyl. methylsulphony.. 

60 methoxy. trifluoromethyl or benzyl; 

" Nrr^^^aTrSaimed in c*m 1 wherein R 1 is methy, where. * is methy, 
ethy or pr^yl; wherein Ar is t.4-phenylene or fhien-2.Wiy, or ******* "2^**+? "* 
2 the group -L-Y 'm the 2-position. or is 2-fluoro-1.4-phenylene with the group -L-Y ,n the 1-postooa 

ss wherSn L fe a group of the torn* -CO.NH- and Y is a group of the formula -A-Y' in wh,ch A « metiiytene 
oTZtene andV is 2-pyridyl. 3-pyridyl. 4-pyridyl. 3-inoolyl or 1.2.4-triazoM-yl. or T is phenyl which may 
teSSS or mayW a substituent selected from amino, nitre, ethoxycarbonyl or tnfluoromethy, 
or a rjriarmaceuticaJry-acceptable salt thereof. 
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12. A quinazoline selected from the group of compounds:-N^n2yl^N^3.4Hjihydro-2-methy!^ 
oxoquinazorm^ylmemylhN^ 
r>[N-<3,4Kiihydro-2-memyMK>xc>quir^ 

^[N^,4^hydro-2^ethyMKW^ 
s . ^{N^3,4Hjihydro-2-memyW^xc^^ 
and" 

N-ben2ylimida2ol-2-ylmethyl rHN-(3.4K)thydro-2-me%l^xoquirutf^^^ 

~ 13. A process for the manufacture of a quinazoline as claimed in any one of claims 1 to 12 which 
comprises:- 

jo <a) the reaction of a compound of the formula II 



O 



75 




II 



20 

wherein R 1 has the meaning stated in claim 1, provided that when R 1 is amino, hydroxyalkyl or 
hydroxyaikoxy any amino or hydroxy group is protected by a conventional protecting group, R 4 is hydrogen 
or a protecting group and 2 is a displaceabie group, with a compound of the formula:- 
HNR^Ar-L-Y 

25 wherein R 2 , Ar. L and Y have the meanings stated in daim 1. provided that when there is an amino, 
alkylamino. imino, hydroxy or carboxy group in R 2 . Ar or Y. any amino, alkylamino, imino and carboxy 
group is protected by a conventional protecting group and any hydroxy group may be protected by a 
conventional protecting group or alternatively any hydroxy group need not be protected ; 
whereafter any undesired protecting group in R\ R 2 . Ar and Y is removed; 

30 (b) for the manufacture of a quinazoline as claimed in claim 1 wherein L Is a group of the formula 

-CONH- or -CONR 3 -, the reaction of an acid of the formula III. or a reactive derivative thereof. 



35 



40 




with a compound of the formula H 2 N-Y or R 3 NH-Y wherein R 1 . R 2 , R 3 . R\ Ar and Y have the meanings 
stated in claim 1. and any amino, alkylamino, imino and carboxy group in R\ Ar and Y is protected'by a 
conventional protecting group and any hydroxy group in R\ R 2 , Ar and Y may be protected by a 

45 conventionaJ protecting group or aliernatlvefy any hydroxy group need not be protected; whereafter the 
protecting groups are removed by conventional means; 

(c) for the manufacture of a quinazoline as claimed in claim 1 wherein L is a group of the formula 
-CO.O-. the reaction, in the presence of a suitable base, of an acid of the formula III, or a reactive derivative 

„ thereof, 
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CH 2 — N — Ar — C0 2 H 

y 

hi 



» with a compound ol the formula HO-Y. wherein R\ R*. R 3 . R«. Ar and Y have the ^ngs^m darn 
1 and any amino, aikyiamino. imino. hydroxy and carboxy group ,n R\ R>. Ar and Y ,s protected by a 
conventional protecting group; whereafter the protecting groups are removed by convenfonal means 

(d)^or ta manufacture of a quinazoline as claimed in Cairn t. wherein * is a.koxy. hydroxyalkoxy or 
alkoxyalkoxy. the reaction of a compound of the formula IV 



16 



20 




CH 2 — Z 

IV 



25 wherein R 1 has the last-mentioned meaning stated above, provided that when there is a hydroxy substituent 
• in R' is protected by a conventiona. protecting group, and Z is a displaceab.e group, wrth a compound of 
the formula: 

wSnl^Ar L and Y have the meanings stated in claim 1. provided that when there is an amino. 
30 SSno 'irntno hydroxy or carboxy group in ff. Ar or Y any amino, alkylamlno. imino and carboxy group 
KSS^cJS^L- protect group and any hydroxy groj^may be protect* by a conventual 
Drotecting group, or alternatively any hydroxy group need not be protected, 

wheSZ the detecting groups are removed by conventional means, and the R> group s-tuated at the 4- 
posMon of the quinazoline ring is cleaved by hydrolysis with a base; . » 

35 (e) tor the manufacture of a qumazoline as claimed in claim 1 wherem Y is a group of the formula -A- 

Yi in wh^TonT^S methyL group in A is repfcced by a sulphiryf or sulphonyl p M 
L reran alkylsu.phinyl or alkylsulphonyl sobsthuent in Y. the oxidation of a compound of the formula I 
Y isTsZ of the formula -A-Y^ in which A is replaced by a Mo group, or wherem there . an 

- ^TtTmanuSe o, a quinazoTine as claimed in Cm 1 wherein there .aca^or 
carboxya.ky. substituent in Y. the cteavage of a compound of the formuia . wherein there is an alkoxycar- 
bonyl or alkoxycarbonylalkyl subsetuent in Y. Ma , m «H in claim 1 or a 

14 A pharmaceutical composition which comprises S quinazoline as cteimed in claim i 1. or a 

^ pharmac^utSraStabte salt thereof, in association with a pharmaceutical^acceptab.e d.luent or 

The use of a quinazoline as claimed h claim 1. or a pharmaceutica.ly-acceptab.e sat, thereof Jnl toe 
manufacture of a noJe. medicament for use in the production of an anti-tumour effect in a warm blooded 
Stored tacthasfartewing Contracting States: GR. ES 



so 



1. A process lor the manufacture of a quinazoline of the lormula I 
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10 wherein R 1 is hydrogen or amino, or alkyl or alkoxy each ol up to 6 carbon atoms; 

or R 1 is alkyl of up to 3 carbon atoms which bears a hydroxy substrtuent. or which bears one. two or three 
fluoro substituents; 

or R 1 is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms; 
wherein the quinazoline ring may bear no further substituents or may bear one further substituerrt selected 
75 from halogeno and from alkyl and aikoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl, alkenyl. alkynyl. hydroxyalkyl, halogenoalkyl or cyanoaikyl each of up to 6 
carbon atoms; 

wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from halogeno, hydroxy, amino and nttro, and from alkyl, alkoxy and halogenoalkyl each of up to 3 

20 carbon atoms; _ 
wherein t is a group of the formula -CO.NH-. -NH.CO-. -CO.NR 3 -. -NR 3 .CO-. -CH = CH-. -CH 2 CK -OCH 2 -, 
-OfcS-. -SCH2-, -CO.CH2-. -CH2.CO-or -C0.O, wherein R 3 is alkyl of up to 6 carbon atoms; and 
wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof; or 

25 Y is a group of the formula -A-Y 1 in which A is alkylene, cycloalkylene. alkenylene or alkynylene each of up 
to 6 carbon atoms, and Y 1 is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; 

wherein one constituent methylene group in A may be replaced by an oxy, thio, sulphinyl. sulphonyl or 
imino group or an alkylimino group of up to 6 carbon atoms; 

30 and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo. amino, nitro. cyano, carbamoyl, 
sulphamoyl, carboxy and halogeno. from alkyl, alkylamino, dialkylamino. l^aJkylcarbamoyl. N.f^ialkylcar- 
bamoyK alkoxycarbonyl. alkanoyloxyalkyl, alkyfthio, alkylsulphinyl, alkyteulphonyl, alkoxy, halogenoalkyl. 
hydroxyalkyl, aminoalkyl. alkylaminoalkyl. dialkylaminoalkyl. carboxy alkyl. aikoxycarbonylaJkyl, carbamoylal- 

35 kyl, r^alkylcarbamoylalkyl and N.rWiaJl^lcarbarnoylalkyl each of up to 6 carbon atoms and from phenyl, 
pyridyl and phenylaOcyl of up to~10 carbon atoms, and wherein each of said phenyl or phenylalkyl groups 
may bear a substttuent selected from halogeno and nitro, and from alkyl and alkoxy each of up to 3 carbon 
atoms; or a pharmaceuticalty-acceptable salt thereof; 

provided that when R 1 is hydrogen or amino, or alkyl of up to 6 carbon atoms, and L is a group of the 
40 formula -CONH-, then Y Is not tetrazolyl; 
characterised by: 

(a) the reaction of a compound of the formula II 



45 



50 




wherein R 1 has the meaning stated above, provided that when R 1 is amino, hydroxyalkyl or hydroxyalkoxy 
any amino or hydroxy group is protected by a conventional protecting group, R* is hydrogen or a protecting 
group and Z is a dispJaceabte group, with a compound of the formula:- 
HNR^Ar-L-Y 

wherein R 2 . Ar, L and Y have the meanings stated above, provided thai when there is an amino, alkylamino, 
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_ „ : n p2 Ar or Y any amino, alkylamino. imino and carboxy group is 

imino. hydroxy or carboxy group n PP. Ar or Y any anun . » protected by a conventional 

protected by a conventional protect.no group and any W^id whereafter any undesired 
protecting group or alternatively any hydroxy group need not be protected . wne ean 
protecting group in R\ R?, Ar and Y is removed. tormu|a .qqnH- 

(b) tor the manulacture ot a qu.nazol.ne of the lormula I wherein u» ag w 
or -CoK the reaction of an acid of the formula .... or a reacts der.vat.ve thereof. 
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CH 2 — N — Ar — C0 2 H 

in 



Med obcye and «y .ran. « ^ y be Steeled b, a 

protecting groups are removed by conventional "^ans- of the lormula -CO.O-. 
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CHo — N — Ar — C0 2 H 
t 



R 2 



III 



. uft « R< h 2 R 3 R* Ar and Y have the meanings stated above 

with a compound of the formula HO-Y.wh««nR JfJB. K\" ana R2 at and Y is protected by a 
and any amino, alkylamino. im.no. hydroxy t ^^J^^ t9d ' bf conventional means; 

^trs^rsrrr^ ssltss — . *~ - 

alkoxyalkoxy. the reaction of a compound ot the lormula IV 

,CH 2 Z 




IV 



50 



in R' it is protected by a conventional protecting group, and Z is a displaceao e g 



the formula: 



L and Y Pave tee -"^STJ^S " ^KTTi 
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position of the quinazoline ring is cleaved by hydrolysis with a base; 

(e) tor the manufacture of a quinazoline of the formula I wherein Y is a group of the formula -A-Y 1 in 
which one constituent methylene group in A is replaced by a sulphinyl or sulphonyl group, or wherein there 
is an alkylsulphinyi or alkyisulphonyl substituent in Y, the oxidation of a compound of the formula I wherein 
5 Y is a group of the formula -A-Y 1 in which A is replaced by a thio group, or wherein there is an alkylthio 
substituent in Y; and 

<f) for the manufacture of a quinazoline of the formula I wherein there is a carboxy or carboxyalkyl 
substituent in Y. the cleavage of a compound of the formula I wherein there is an alkoxycarbonyl or 
alkoxycarbonyialkyl substituent in Y. 
io 2. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R 1 is 
hydrogen or amino, or methyl, ethyl, methoxy or fluoromethyl; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro, chloro, methyl and methoxy; 

wherein R 2 is methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl, 2-hydroxyethyl, 3-hydroxypropyl. 2-fluoroethyl. 
is 2-bromoethyl oj 'jyanomethyl; 

wherein Ar is 1,4-phenylene. thienylene. pyridylene. pyrimidinylene or thiazolylene which is unsubstituted or 
which bears a substituent selected from fluoro. chloro. bromo. hydroxy, amino, nitro, methyl, methoxy and 
trifluoromethyl; 

wherein L is a group of the formula -CO.NH-, -CO.NR 3 - or -CO.O-, wherein R 3 is methyl or ethyl; and 
20 Y is phenyl. 2,5-dioxopyrrolidinyl or 2,6-dioxopiperidinyl. or Y is a group of the formula -A-Y 1 in which A is 

methylene, ethylene, ethylidine. trimethylene. propylidene, propylene, butylidene. isobutylidene or 

tetramethylene and Y 1 is phenyl, furyl. thienyl, pyridyl. qu'molyl, isoquinoryl, pyrazinyl, pyrimidinyl. 

quinazolinyl. pyridazinyl, indolyl, imidazolyl. benzimidazolyt. pyrazolyl, indazolyl, oxazolyl. isoxazolyl. 

thiazoiyi. 1 .2,3-triazoiyl, 1 ,2.4-triazolyl, tetrazolyl or hexahydro-2-oxoazepin-1-yl; 
25 wherein one constituent methylene group in A may be replaced by a thio, sulphinyl, sulphonyl or imino 

group; and 

wherein each of said phenyl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo, amino, nitro, cyano. carbamoyl, 
sulphamoyi. carboxy. fluoro. chloro. bromo. methyl, ethyl, methylamino, ethylamino.dimethylamino, 

30 diethylamino. N-methylcarbamoyl, N-ethylcarbamoyl. N.N^imemylcarbamoyl. N.^iethylcarbamoyl. 
methoxy carbon^ ethoxycarbonyl, tert-butoxycarbonyl. isobutyryloxymethyl. pivatoyloxymethyl, methytthio. 
ethyHhio. methylsulphinyl, ethysulphlnyl. methylsulphonyl. ethylsulphonyl, methoxy, ethoxy, trifluoromethyl. 
carboxy methyl. 1-carboxyethyl. 2-carboxyethyl, 3-carboxypropyl. carbamoylmethyt. Nnnnethylcarbamoyl- 
methyl, N.NKJimethylcarbamoyJmethyl. phenyl, pyridyl. benzyl, phenethyi or phenylpropyl. and wherein any 

35 phenyl gfoup within said substituents may bear a substituent selected from fluoro, chloro, bromo, nitro. 
methyl, ethyl, methoxy and ethoxy, 
or a pharmaceutically-acceptable salt thereof. 

3. A process as claimed in daim 1 for the manufacture of a quinazoline of the formula I wherein R 1 is. 
amino, methyl, methoxy or fluoromethyl; 

40 wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro, chloro, methyl and methoxy; 
wherein R 2 is methyl, ethyl, prop-2-eny! or prbp-2-ynyl; 

wherein Ar is 1,4-phenylene, thienylene. pyridylene or thiazolylene which is unsubstituted or which bears a 
fluoro or nitro substituent; wherein L is a group of the formula -CO.NH- or -CO.O-; and 

45 Y is phenyl, or Y is a group of the formula -A-Y 1 in which A is methylene, ethylene, ethylidene. trimethylene. 
propyrtdene. propylene or isobutylidene and V is phenyl. 2-thienyl. 2-pyridyl, 3-pyridyl, 4-pynyfyl. 3- 
quinolyl, 4-quinolyl. 8-quinolyl, 2-pyrimidinyl, 4-pyrimidinyl, 6-quinazotinyl, 3-indoryl. 1 -imidazolyl. 2-im- 
idazolyl. Ar imidazolyl, 2-benzimida2olyl. 2-thiazolyl. 5-thiazolyl. 1,2,4-triazoM-yl. 1 ,2.4-triazol-3-yl or 
tetrazol-5-yl. or Y Is phenylsulphonyl; and 

so wherein each of said phenyl of heteroaryl groups may be unsubstituted or may bear up to three 
substituents selected from hydroxy, oxo. amino, nitro, cyano. carbamoyl, carboxy, fluoro, chloro. methyl, 
ethyl, N-methylcarbamoyl. N.N-dimethylcarbamoyl, methoxycarbonyl, ethoxycarbonyl, pivaloyloxymethyl, 
method, trifluoromethyl, carboxy methyl, 1 -carboxy ethyl. 2-carboxyethyl, 3-carboxypropyl. 4-pyridyl and 
benzyl; 

55 or a pharmaceutically-acceptable saft thereof. 

4. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R 1 is 
amino, methyl or methoxy; wherein the quinazoline ring may bear a methyl substituent in the 7-position; 
wherein R 2 is methyl, ethyl or prop-2-ynyl; 
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wherein Ar is 1.4-phenylene or thien-2,5-<iiyl. or is pyrid-2,5-diyl with the group -L-Y in the 2-positioa. or is 
2-fluoro-1.4-phenylene with the group -L-Y in the 1 -position; 

wherein L is a group of the formula -CONH-; 

and wherein Y is benzyl or phenyteulphonyl which may bear a nrtro. cyano. carboxy or mfluoromettiyl 
substituerrt. or Y is thiazol-5-ylmethyl or i^.3.6-tetrahydro-2.6-dioxopyrimidin-4-ylmethyl. or Y is 2,3- 
dihydro-4-oxoquina20lin-6-ylmethyl which may bear one or two methyl substituents; 
or a pharmaceutjcally-acceptable salt thereof; „ . 

5. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R« is 
methyl; wherein the quinazoline ring may bear a methyl substituent in the 7-position; 

wherein R 2 is methyl or prop-2-ynyl; wherein Ar is 1 ,4-phenylene. or 2-fluoro-1.4-phenylene w,th the group 
-L-Y in the 1 -position; 

wherein L is a group of the formula -CO.NH-: and 

Y is a group of the formula -A-Y 1 in which A is methylene and Y 1 is 2-mtrophenyl. 3-nrtrophenyl. 3- 
cyanophenyl. 4^arboxyphenyt or 3- trifluoromethylphenyl. or V is 5-thia2o!yl. 2.3-dihydro-4-oxoquina 2 ol.n- 
6-yl. 2.3-dihydro-2-methyM-oxoquina2oHn^-yl or 2.3-dihydro-2.3-dimethyl-4-oxoquina20lin-6-yl; 
or a pharmaceutically-acceptable salt thereof. 

6. A process as claimed in claim 1 tor the manufacture of a quinazoline selected from the group of 

20 oxoquina2olin-6-ylmethyl)beri2amide; ^ 
p-[|^>dihydro-2-methyM^xoqum^ 

pHN-{34^ihydro-2-rr*myl-4-oxoqu^^ 
p^N-{3,4Klihydro-2-memyl-4-oxoquinazolin^ 

. Sr^amino-3.4^ihydro^^ 
^[l^.^ihyctro^-memyW-oxoquinazor.^ 

p^N-a^nydrc^J-dimemyW-oxo^ 
benzamide; 

or a pharmaceutjcally-acceptable salt thereof. . „. . 

7. A process as claimed in claim T for the manufacture of a qumazoline of the formula I wherein R is 

alkyl or alkoxy each of up to 6 carton atoms; . . . , 

or R > is aiKyi of up to 3 carbon atoms which bears a hydroxy substituent or which bears one. two or three 

fluoro substituents; 

or R' is hydroxyatkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms, 
to wherein the qumazoline ring may bear no further substituents or may bear one further substrtuent selected 
from halogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl. alkenyl. alkynyl. hydroxy alkyl. halogenoalkyl or cyanoalkyl each of up to 6 

carbon atoms; , . „..„,_,_ 

wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substituente 
« selected from halogeno. hydroxy and amino, and from alkyl. alkoxy and halogenoalkyl each of up to 3 

w^lTa group of the formula -CG.NH-. -NH.C0-. -CO.NR- -NR'CO-. -CH = CH, ^KbO-. -OCH 2 , 
-CH 2 S- -SCH 2 -. -CO.CH*-. -CH 2 .CO-or -C0.O-. wherein R* is alkyl of up to 6 carbon atoms; and 
wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
so hvdroqenated derivative thereof, or . . 

Y is a group of the formula -A-Y> in which A is alkylene. cycloalkytene. alkenylene or alkynylene each of up 
' to 6 carbon atoms, and V is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; 

wherein one constituent methylene group in A may be replaced by an oxy. thio. sulphinyl, sulphonyl or 
55 imino oroup or an alkylimino group of up to 6 carbon atoms; • 

and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear one or two substituente selected from hydroxy, amino, nitro , cyano. carbamoyl, 
carboxy and halogeno. from alkyl. alkylamino. dialkylamino, N-alkylcarbamoyl. N.N-d.alKylcarbamoyl. alkox- 
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ycarbonyl. alkylthio, aikylsulphinyl, alkylsulphonyl, alkoxy, halogenoalkyl, hydroxyalkyl, aminoalkyl, al- 
kylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycartx>nylalkyl, camamoylalkyi, N-aJky»carbamoylalkyl 
and N,N-dialkylcarbamoylalkyi each of up to 6 carbon atoms and from phenyl and phenylaJkyt of up to 10 
carboTfatoms, and wherein each of said phenyl groups may bear a substituent selected from halogeno and 
5 from alkyl and alkoxy each of up to 3 carbon atoms; 
or a pharmaceutically-acceptabie salt thereof ; 

provided that when FP is alkyl of up to 6 carbon atoms, the quinazoline ring bears no further substituents or 
bears one further substituent selected from halogeno and alkyl of up to 3 carbon atoms, 
R 2 is alkyl. alkenyl or alkynyl each of up to 6 carbon atoms, 
;o= Ar is phenylene which is unsubstituted or bears one or two substituents selected from halogeno. hydroxy 
and amino, and 

L is a group of the formula -CONH-, then Y is not tetrazol-5-yl. 

8. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R 1 is 
methyl, ethyl, methoxy or fluoromethyl; 
75 wherein tlie quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro. chloro, methyl and methoxy; 

wherein R 2 is hydrogen, methyl, ethyl, propyl, prop-2-enyl, prop-2-ynyi. 2-bydroxyethyl. 3-hydroxypropyl. 2- 
fluoroethyl. 2-bromoethyl or cyanomethyl; 

wherein Ar is 1 ,4~pheny»ene, thienylene, pyridylene, pyrimidinylene. thiazolytene or thiadiazolylene which is 
20 unsubstituted or which bears one or two substituents selected from fluoro. chloro. bromo, hydroxy, amino, 
methyl, methoxy and trifluoromethyi; 

wherein L is a group of the formula -CO.NH-, -NKCO-. -CO.NR 3 -, -NR 3 .CO, -CH = CH-, -CHjO-. -CO.Chfe- 
or -CO.O-, wherein R 3 is methyl or ethyl; and 

Y is phenyl, naphthyi, tetrahydronaphthyl, pyridyl, quinolyl, isoquinolyl. pyrimidinyl, indolyl, imidazolyl, 
25 benzimidazoryl. pyrazolyl indazolyl, oxazolyl. thiazolyl, 1 ,2,3-triazolyl, 1 ,2.4-triazoryl, thiadiazoryl or 

tetrazolyl; or 

Y is a group of the formula -A-Y 1 in which A is methylene, ethylene, ethylidene, trimethylene, propylidene, 
propylene. 1-isopropylethylene or tetramethytene and Y 1 is phenyl, naphthyi, tetrahydronaphthyl, mdenyl. 
indanyl, pyridyl, quinolyl. isoquinolyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl. imidazolyl, benzimidazolyl, 

30 pyrazoryl, indazolyl. oxazolyl, thiazolyl. 1 ,2,3-triazolyl, 1 ,2,4-triazofyl, thiadiazolyl or tetrazolyl; 

wherein one constituent methylene group in A may be replaced by an oxy, thio, sulphinyl or sulphonyl 
group; and 

wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear one or two substituents selected from hydroxy, amino, nrtro, cyano, carbamoyl, carboxy, fluoro, 

35 chloro. bromo, methyl, ethyl, methylamino, ethylamino, dimethylamino, diethylamino, N-methylcarbamoyl, 
N^mylcarbamoyl. N,h4-dimetriylcarbamoyl, N.N^iethylcarbamoyl, mettoxycarbonyl, etrx>xycarbonyl, tert- 
butoxycarbonyl, methytthio; ethyrthk), methyteulphinyf, ethylsulphinyl, isopropylsulphinyl, methylsulphonyt, 
ethylsulphonyl. isopropyisutphonyl, methoxy, ethoxy, trifluoromethyi, carboxymethyl, 2-carboxyethyl, car- 
bamoylmethyl, r>hmethylcarbamoylmethyl, N.^imethylcarbamoylmethyl, phenyl, benzyl, phenethyl or 

40 phenylpropyi, and wherein each of said phenyl groups may bear a substituent selected from fluoro. chloro, 
bromo. methyl, ethyl, methoxy and ethoxy; 
or a pharmaceuticaily acceptable saft thereof; 

provided that when R 1 is methyl or ethyl, the quinazoline ring bears no further substituents or bears one 
further substituent selected from fluoro, chloro and methyl, 
45 R 2 is methyl, ethyl, propyl, prop-2-enyl or prop-2-ynyl. 

Ar is l,4~ph*nyiene which is unsubstituted or bears one or two substituents selected irom fluoro. chloro, 
bromo, hydroxy and amino, and 

L is a group of the formula -CONH-, then Y is not tetrazol-5-yl. 

9. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R 1 is 
50 methyl, ethyl, methoxy or fluoromethyl; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro, chloro. methyl and methoxy; 

wherein R 2 is hydrogen, methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl. 2-hydroxyethyl. 3-hydroxypropyl, 2- 
tluofoethyi, 2-bromoethyl or cyanomethyl; 
55 wherein Ar is 1 ,4-phenytene, thien-2,5~diyl. pyrid-2,5-diyl or tniazot-2,5-diyl which is unsubstituted or which 
bears one or two substituents selected from fluoro, chloro, hydroxy, amino and methyl; 
wherein L is a group of the formula -CCXNH-, -CO.NR 3 - or -CO.O-. wherein R 3 is methyl or ethyl; and 
Y is phenyl, pyridyl. pyrimidinyl. imidazolyl. thiazolyl or 1 ,2.3-triazolyi; or 
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^arbonyl. ethoxycarbonyl. methyfeulphinyl. methylsulphonyl. methoxy. tnfluoromethyl or benzyl. 

methyl'; wherein R 2 is ^^^^K J^JSZUw* each with fhe group -L-Y 
wherein Ar is 1 ,4-phenylene or thien-2,5-diyl, or is pyno <£,:>-oiy» ™ «« j 

sew » * frr'-r^r sssr^swr-* - -* - 

wherein L is a group of the formula -C0.NH-, -CO.NR or w.v-, « w 

1 A4-Wa20H-y1. 2-thiadiazolyl or 5-tetrazolyl; and toar one or two substituents 

methoxy, trifluoromethyl or benzyl; 

" 3 rZ^t'c^n SmTS'lhe manufacture o, a QUinazoline of the formula . wherein R> is 
group -L-Y in the 1 -position; 

wherein L is 8 group t^T* methylene or ethyiene and V is 2-pyridyl. 3-pyridyl. 4- 

Y is a qroup ol the formula -a-y in which n » y . _ av hprt a substituent 

pyrWl. 3-indo.y. or 1.2,4-triazoM-yl. or V is phenyl which may be unsubstrtuted or may bear a substtuen 
selected from amino, rirtro, ethoxycarbonyl or trifluoromethyl; 

or a^^^^^ti the manufacture of a guinazoline seated from the group of 

pW3.4^ihydro-2^ethyl^oq^ 

4^ihydro-2^ethyl^oquiru*or^ 

thereof, and a phannaceutk^^ "JTTctaims 1 to 12 or a ptormaceuticalry-acceptabte 

14 . The use of a quinazoline as ^f 1 J^^^ an anti-tumour effect in a 

- salt thereof, in the manufacture of a novel medicament tor use m the prooucn 
warm blooded animal such as man. 
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